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PREFACE 

Tires and Vulcanizing has been written to meet 
the call for a complete and accurate handbook cov- 
ering the entire field of repairs to automobile, motor 
truck and airplane tires. The book describes in detail 
each operation in all the variations of application as 
found throughout the country. It has been arranged 
to meet the needs of the beginner and the expert, of 
tire station owners and managers and of car owifer& 
wishing a knowledge of this trade. 

All of the repair methods are explained step by step 
and all have been selected after extensive tests in 
actual service. By careful application the workman 
will develop into the equal of any in the trade and 
will be able to handle all classes of work in the shop 
equipped with plate, cavities and kettle, together with 
such regular equipment as is generally found. 

The man already experienced in tire repairing will 
find information of the greatest assistance in the 
further development of his skill. A great deal of new 
information relating to tire work and to the tire busi* 
ness has been gathered and is logically presented. 

The author has been actively engaged in this trade 
for years, both at the bench and while making installa- 
tions of all kinds of equipment. During later years he 
has trained hundreds of tire repair men, both for reg- 
ular work and for the Army. All of the experience 
and methods found best have been embodied in this 
volume in such a manner as to form an everyday work- 
ing guide and practical instructor for all those engaged 
in any branch of the tire repair business. 

The Author. 
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TIRES AND VULCANIZING 



CHAPTER I 

RUBBER, COMPOUNDS AND COTTON 

RUBBER 

Tires are made from rubber, compounds and cot- 
ton. These materials are manipulated by hand or 
machinery and combined into the structure of the 
pneumatic tire. A study of them will enable one 
to more fully understand the use, repair and vul- 
canization of tires and other rubber goods. 

Many different kinds and qualities of rubber are 
found in or near tropical countries. It comes from 
shrubs, vines and trees of great height. Rubber 
plants or trees that are producifag caoutchouc (rub- 
ber) are found in Brazil, Peru, Bolivia, Southern, 
Mexico, South and Central America, Africa, Ceylon,, 
the Malay Peninsula, the East Indies, Borneo, Java,. 
Sumatra, and in other territories in smaller quantities. 

The rubber is transported to the dealer or the 
factory in various forms or shapes, which, in most 
cases, depend on the territory from which the rubber 
comes. Such forms are known as knuckles, negro 
heads, balls, thimbles, nuts, tongues, loaves, biscuits,, 
crepe sheet, or crude. 

Each territory may have several grades of rubber^ 

9 
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Tunning either to a fine or coarse selection and also 
varying in the color and grade of gum. An example 
is found in Brazilian rubber (para), which may be 
of several grades. Coarse para is usually noted by 
the condition In which the rubber is coHected and 



Figure 1. — Crude rubber biscuits. 

reaches the market. Pine para, coming from planta- 
tions and properly handled, is of a better grade and 
free from bark, shrub and dirt. Caucho ball is an- 
other inferior grade of para rubber from the same 
locality. 
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Para rubber is of a dark color, while East India 
rubber is lighter. Some of the grades used commer- 
cially are, ** first latex crepe,'' *'thin brown crepe, "^ 
** thick brown crepe," and ** ribbed smoked sheets." 
The ** first latex" East India rubber is very light in 
color and is somewhat similar to Ceylon, which is 
used extensively in making thin goods of light color. 
Benguella is a grade of African rubber, wild, of in-^ 
ferior quality, and dark in color. 

Rubber itself is a chemical compound of carbon 
and hydrogen (CioHig). The average specific grav- 
ity of pure and commercial rubber is .910, which i» 
of interest to the repairman, as the addition of com- 
pounds to rubber increases this weight in relation ta 
water at 1.000, after which the rubber ceases to float. 

The rubber in most common use and of the best 
quality is that known as up-river para, a gum con-^ 
taining only from two to four per cent of resin, and 
which, when washed in the factory, loses only from 
fifteen to twenty per cent of its weight. In many 
other rubbers the loss is from fifteen to forty per 
cent. Up-river para was originally found in the 
upper Amazon regions and in the Brazilian plateaus. 
Since its desirable qualities were discovered, planters 
in other countries, such as Ceylon and the Malay 
Peninsula, have been making a specialty of planting 
these trees. Most rubber was formerly gathered from 
trees which grew wild, but now most of it comes from 
cultivated plantations. 

The Heava trees can be tapped at the age of four 
years, although other varieties will bear earlier. Con- 
trary to general belief, the latex, as the fluid is called,, 
is not the sap of the rubber tree, but a fluid found in 
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the bark and edges of the tmnk. Thus, when a tree 
is tapped, it is only the bark that h cut, and the 
latex gradually runs from the wound, resembling milk 
and containing from fifty-five to eighty-eight per cent 
■water, according to the grade. It takes approximately 
twenty-six gallons of latex or sap to make twenty-five 
pounds of rubber. 



FIg-ure 2. — Drying- r 



There are three common ways of tapping a tree ; 
the herrmgbone, the half herringbone, and the basal. 
The latex is then gathered and taken to the eoagulat- 
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ing rooms ; for, as it comes from the plant, the milky- 
white fluid hardens quickly. In the uncultivated 
regions, the natives dip a stick into the fluid and, by- 
holding it over a fire built of certain palms, dry and 
smoke it at the same time, adding layer after layer 
until a large ball is formed. 

The planters, however, do otherwise, as their output 
is too large to be handled in that way. They first 
-pour the latex into shallow pans, adding a certain 
amount of acetic acid to hasten coagulation. Then, 
when sufficiently- hard, the rubber is taken to the 
drying room and there allowed to dry until all mois- 
ture is gone. This may take several weeks. The sheet 
is finally- taken to a large smoke-filled room and 
smoked. This smoking not only preserves the rubber 
but improves the quality. 

Rubber is sometimes sent to the. factory- in a crude, 
unwashed state. The forms usually coming from the 
plantation are loaves, biscuits, crepe sheet and crude. 
Crepe and smoked rubber should be well dried before 
shipment, as should the cases or boxes in which it is 
packed. When placed in storage or when shipped, 
ventilation should be provided, so that air can pass 
through and around the cases. A dry room or bin 
is advisable in order to keep moisture from the raw 
rubber, thus preventing it from becoming mouldy or 
sticky. Upon arrival at the factory, the rubber is cut 
up, broken down, and washed ; unless it should happen 
to come in smoked sheets which are, as a rule, clean. 

Breaking and Washing. — At the factory, the rubber 
is first cut and placed in warm water, then broken 
down by rollers. The washing machine consists of 
two grooved rollers working opposite each other. One 



14 TIRES AND VULCANIZING 

roll is larger and revolves at a greater speed than the 
other in order to tear the rubber down and remove 
the impurities. A stream of water is constantly flowing 
over the rubber to wash away the dirt as fast as re- 
. lieved, and also to keep the rollers from getting hot 
from the friction of the rubber as it goes through 
the mill. 



Plg-ure 3. — Waehfni 



Prom the washing machine the rubber is taken to 
a pair of smooth or corrugated rollers and pressed 
into thin sheets so that it will dry quickly. Drying, 
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at the beat, generally requires several weeks. The 
sheets are usually hung in a room heated to a constant 
temperature by a stream of warm air. There are 
several other methods of drjing, but this is the one 
mostly used. 

Mmtication. — The object of this operation is to 



Figure 4. — Rubber mlxlngr mills. 

knead the rubber as it comes from the drjdng room 
until soft enough to allow the introduction of the- 
various compounds used in vulcanizing. The mills 
are similar to the washing mills, except that the rollers 
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are hollow to allow steam to pass through them. Cold 
water can be forced in, should the friction of the 
rubber on the rolls make the mass sticky. From here 
the rubber goes to the mixing mills. 

Mixing Mills, — These rolls are also similar to those 
for washing, except that there is a tray under them 
to catch the compounds that do not at once imbed 
into the rubber. The operator adjusts the rolls so 
that the sheet of rubber is just too thick to go be- 
tween them, and, as a result, the rubber masses itself 
at the junction of the rolls. The rolls are heated to 
a temperature such that one can just hold his hands 
on them. 

The correct quantities of rubber, sulphur, and other 
•compounds are made ready, and the mixing is done 
hy allowing the rubber to run evenly around the roll, 
then adding the sulphur evenly and slowly until com- 
pletely worked in. Compounds are then added in the 
same way, after which the mixture can be cut off the 
roll and run through it the other direction to properly 
distribute the compounds. This is continued until 
the mix has been properly rolled. After mixing fully 
with the required compounds, a strip is cut off and 
taken to the testing room, where it is cured and 
tested for the various qualities desired. 

Calendering. — This is done in a large rolling mill 
having three steam heated rolls which are adjustable 
for any thickness desired, and, which all run at the 
same speed. Calenders used for frictioning fabric are 
-similar, except that the center roll revolves faster 
than the top or bottom rolls in order to give the fric- 
tion to the fabric. When using the calender, the rolls 
are, like those of the mixing mill, heated to a tern- 
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perature in accordance with the kind of compounded 
rubber that is to be worked. Gums used commercially 
are then sheeted to a thickness depending on the use 
to which they will be put. 

Fabrics are frietioned first, then skim-coated with 
the frictioning gum or compounded rubber to suit 
them for the use intended. These fabrics can be cut 
into strips of the necessary width, either on the bias 
or straight, by the use of an attachment on the calen- 



der. After cutting, the gums or fabric are rolled with 
a cloth or faolland backing ready for shipment and use. 
The foregoing describes, in a general way, rubber 
and its manipulation as prepared for use in connection 
with pneumatic or solid tires. 

COMrOUNDS 
As rubber itself is not a substance that will stand 
wear or abuse, it must, therefore, be compounded. 
The addition of compounds to rubbej- and the heating 
of the mass causes a change in the physical eharacter- 
istics. This change will, according to the kind of com- 
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pound used, add a finish, add temper, hasten a cure, or* 
obtain a color or other result required from the in- 
dividual mix, while at the same time lessening the cost 
of the product and retaining the properties of rubber 
itself. The compounds are classified according to the 
results that they will produce, namely: 



Figure 6. — The calender. 

Hastening or quick cure compounds (accelerators) 
to decrease curing time. 

Hardening or tempering compounds to i; 
wearing life. 

Softening compounds to increase resiliency. 
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Filler compounds to add volume and decrease the 
cost; also for wear. 

Resistance compounds and oils to add life to the 
rubber and protect it while in use. 

Pigments used for coloring. 

The compound most essential for the vulcanization 
of rubber is sulphur, which may run in quantity from 
two to as high as ten per cent, according to the uses 
of the mix. Endeavors have been made to provide a 
substitute for sulphur, but at this time none has been 
found practical for general use. The low cost of 
sulphur still makes it the leading agent for causing 
vulcanization. 

The following is a list of compounds generally 
known and used in compounding rubber for various 
uses: 

Aluminum Flake. — An inert heat resistant which toughens 
rubber. 

Antimony Sulphide (Red or Orange). — Pigment used in 
coloring rubber. 

Asbestos. — Low conductivity of heat makes it valuable 
in steam packing. 

Asphaltum. — ^A softening compound; retards blooming, 
limits oxidation and Increases density. 

Atmido. — A snow-white filler of low specific gravity and 
indifferent to acids. Used in small portions to increase 
strength and resiliency in soft rubber goods. Also used 
in larger portions to make hard compounds and to resist 
superheated steam. 

Barytes. — Heavy white filler material, which increases re- 
sistance and adds weight. Also a pigment for white rub- 
ber goods. 

Blue Lead. — Cheap heavy filler often displacing barytes. 
Produces a black color. 

Borate of Zinc. — A white pigment occasionally used. 

Burnt timber. — Dark brown pigment; inert, and a good 
filler. Often used in brown and maroon goods. 
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Calomel, — Used to hasten vulcanization. 

Carbonate of Calcium. — ^Whiting, used only as a filler. 

Charcoal, AnhnaL — ^Made from bones; absorbs odors and 
is used in packing to withstand heat. 

Charcoal, Vegetable, — Made from burnt wood; used in 
certain vulcanite and insulated wire compounds. 

Cork, — Used in rubber as a binding material. At one 
time used with rubber to make it waterproof. Also used 
to resist heat. 

Emery, — Used in the manufacture of vulcanite wheels. 

Fire Clay, — Mixed with rubber and dissolved in tar, oil 
and sulphur. Forms a compound which, when applied to 
hot joints, cures at once. 

French Talc, — Ground and sifted to be used for tire lubri- 
cant. 

Lamp Black, — Inert and used as a pigment for black rub- 
ber. 

lAme, (Air Slacked), — ^Used in small quantities to increase 
harcne^ss and decrease curing time. 

Litharge. — ^A lead compound valuable as a filler. Also 
hastens curing to a marked degree. Delivers a degree of 
hardness. 

Lithopone, — A pigment used when white rubber is desired. 

Magneaia, — Increases toughness and resilience. Also hast- 
ens and increases hardness. 

Manganese. — Use to hasten vulcanization of rubber used 
in cements. 

Mercury Sulphide, — A pigment used for red rubber goods. 

Oils. — Castor, linseed, and rape oils are used as fillers. 

Plumbago, — Sometimes called black lead, less combustible 
than most ingredients and therefore used in articles capa- 
ble of withstanding great heat. Inert. 

Powaered Chalk, — Used as a filler. 

Powdered Coal, — Cheapest for making jet-black, semi-hard 
rubber. 

Rubber Waste, — Used as a filler after being reclaimed. 

Soap stone. — ^Used in place of talc to keep rubber surfaces 
from sticking. Also as an adulterant. 

Sulphide of Lead, — Used as a black pigment and also for 
resiliency. 

Sulphur, — ^Without which rubber cannot be vulcanized. 



RUBBER, COMPOUNDS AND COTTON 21 

Sulphur runs from two to ten percent in rubber compound- 
ing. 

Whiting. — Made from English chalk. Used more exten- 
sively than any other compound except sulphur. Increases 
hardness. 

Zinc Oxide, — Used to a large extent in compounding white- 
rubber goods, also for tempering rubber. 

There are altogether about two hundred different 
compounding materials, each having its individual 
use for the manufacturer. The following are some 
of the less known or used; aluminite, asphalt, cam- 
phor, clay, fossil flour, gelatine, graphite, leather 
waste, paraffine, pitch, pumice, sawdust, sand, shellac, 
slate, starch, tar, varnish, wheat flour and white I'^ad. 
Other colors are yale blue, saxon blue, chrome yellow 
and chrome green. 

Compounds mixed with rubber for use in the manu- 
facture of the original -tire vary somewhat from those 
used in the repair materials, as the time of cure is 
usually cut down when making the repair. The as- 
sembling of rubber with the compounds in batches or 
mixes for various uses is done at the factory by ex- 
perienced laboratory men who, ordinarily, are the only 
ones who know just what compounds are used or what 
quantity is added. Every use requires a different 
formula, as is shown by some of the following com- 
pounds used with rubber. The percentages given are 
approximate : 

Original Tread Stock (White). — Usually composed of 
smoked sheet 45%, sulphur i%, magnesia 2%, lithopone, 
25%, zinc 24%. 

Repair Tread Gums (White). — Smoked sheet 30%, re- 
claimed rubber 15%, sulphur 4%, barytes 20%, magnesia 
4%, zinc 25%, lime, 1 to 2%. 
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Cushion Oum. — Smoked sheet 75%, sulphur 4%, litharge 
2%, barytes 14%. 

Tube Repair Gum. — Smoked sheet 45%, reclaimed rub- 
l)er 20%, sulphur 6%, litharge 2%, zinc 27%. 

Tube Stock. — Smoked sheet 80 to 90%, sulphur 1% to 
2%, antimony 15% when used in red tubes. 

Solid Tire Stock. — Rubber 40%, reclaimed rubber 10%, 
sulphur 6%, zinc 20%, litharge 10%, aluminum flake 14%. 

Rubber, when crude, will get sticky or soft in time, 
lience the reason for vulcanization which will make 
the ingredients unaffected by temperatures ranging 
from zero up to 195 degrees. It is up to this point 
that crude rubber begins to soften and flow, according 
to the compounds used. There are many kinds of 
vulcanization which take place through the applica- 
tion of heat, acids, or vapor to the rubber. These can 
he classified and grouped as follows : 

Hot Cure, — Dry; in which the live steam does not touch . 
the rubber. Wet; in which the article is placed in live 
^team. 

Acid Cure. — Dipped method; in which the article is sub- 
merged for a short time in carbon-disulphide and chloride 
of sulphur or in other acids. This is used mostly for thin 
rubber goods. 

Vapor Cure. — ^M.ade by placing thin rubber goods in a 
lieated cabinet or room and allowing the infusion of chloride 
■of sulphur vapor around the article for a period of time. 

The above methods will be fully explained later in 
•connection with the various kinds of work. 

It should be remembered that all vulcanizing opera- 
tions consist of the use of a proper container for hold- 
ing or securing absolute pressure, necessary heat and 
correct time of cure as applied to the compounded 
rubber. 
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COTTON AND FABRICS 

Cotton countries, like rubber countries, are located 
in the warm territories on both sides of the equator. 
However, they extend farther toward the temperate 
zones. Cotton requires a warm climate and proper 
ground conditions in order to thrive. A country low 
in altitude gives the better cotton. 

White Sea Island cotton is a high grade long fibre 
cotton, the staple averaging about 1% inches in 
length. It is rated as a leading standard cotton for 
tire fabrics. The seed from which this cotton is 
grown was originally imported from the Bahama Is-^ 
lands and planted on the low islands along the coasts 
of Georgia, South Carolina, and Florida. It is a 
light colored cotton of extra long and strong fibre. 

Egyptian cotton is used to a large extent in the 
manufacture of tire fabrics, being raised along the 
Nile in Egypt and shipped into the cotton mills for 
spinning and weaving. It is also raised in certain 
localities of the United States and in Brazil from 
imported seeds. A quantity of short fibre will be 
found in Egyptian cotton. 

Domestic cottons consist of several grades, varying 
from a medium to a long staple cotton. The Orleans, 
Texas and Mobile, Peelers, and Benders grades con- 
stitute those which are raised in Southern States from 
domestic crops. Among other grades are the Pima 
and Yuma cottons of Arizona, being originally grown 
from imported Egyptian seeds, and having a staple 
about 11/2 inches long. Durango cotton comes from 
California, having a staple of about 1J4 inches. The 
Mississippi Delta grows a medium short staple cot- 
ton of about 1 inch, which is termed Delta cotton. 
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All cotton is graded according to the condition or 
strength and length of the fibre and is sent in bales 
to the factories, where it is picked, carded, combed 
and drawn for spinning into the proper thread re- 
quired by the tire manufacturer for hie fabrics. The 
cotton is then made into square woven fabric of 
different weights, or is connected by cross threads 



Figure 7. — Cotton fabrics. 1— combed sea Island. ! — 
combed peeler. 3 — combed peeler, i — cord tabrlc. 6 — carded 
esyptlan. 7 — combed peeler. 8— cable cords. 

for Dse in a patent weave cord fabric. In the cord 
fabric, a spun cord of heavier weight is used. In 
some cases cotton is sent to tire factories to be twisted 
into heavy cords for the cable cord tire. 



RUBBER, COMPOUNDS AND COTTON 25 

In all cases the material is inspected, bleached, 
washed, and dried and is accepted to be without blem« 
ish by the tire manufacturer. It is examined for 
tensile strength, exact weave, weight per square yard, 
and quality of fibre, being passed over lights to find 
defects. 

Some of the grades used by the tire manufacturers 
are as follows: 

Combed Sea Island Cotton Fabric, for building 
fabrics, cord fabric, and cable cords. 

Combed Egyptian Fabric, used for the same pur- 
poses, also bead covers, etc. 

Combed Peeler Fabrics, used for the same pur- 
poses, bead covers, etc. 

Carded Egyptian Fabrics, used for the same pur- 
poses, bead covers, etc. 

Combed Peeler Fabrics, used for breaker fabric. 

No great quantity of Sea Island cotton is used ; 
Egyptian and domestic cotton in long or medium 
staple being commonly employed. 

Square woven fabric for building in the tire runs 
from sixteen to seventeen and one-half ounces per 
square yard. Cord fabric is usually lighter, running 
from thirteen to fifteen ounces per square yard, al- 
though some tire manufacturers are making a heavier 
cord fabric. In the square woven fabric the cords or 
threads cross each other at right angles. In the cord 
fabric tire the cords are parallel and imbedded in the 
friction so that they do not touch. They are con- 
nected by small cross threads which hold them m 
place until on the tire. The cable cord is twisted 
and placed in the tire in the same manner as the 
cord fabric, namely, parallel. The cable cord has 
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no cross thread and the friction stock is impregnated 
throughout the cord. 

The frictioning of rubber stock to fabrics is 
handled in somewhat the same manner as the process 
of calendering gums. The calender operates under 
the same method ; but, as stated before, the center roll 
runs faster than the two outside rolls, this being the 
m^ans of applying the friction material. The upper 
and lower rolls are hot to a point of sizzling, with 
the center roll somewhat cooler. The center roll is 
sheeted with rubber. The fabric or cord fabric is 
run through the rolls and the friction stock forced 
into the material, as it leaves the center roll and im- 
beds into the meshes of the fabrics. 

Fabrics for various uses are skim coated after fric- 
tioning and are handled in the same method as when 
frictioned, except that the rolls are cooled and the 
center and lower rolls run at the same speed. The 
rolls are set to allow for the proper thickness of the 
skim coat, and the frictioned fabric is started through. 



CHAPTER II 

PNEUMATIC TIRES 

Many kinds of pneumatic tires are on the market. 
However, they can all be placed in three classes; 
namely, fabric, cord fabric and cable cord tires. 
Fabric tires and cord fabric tires are similar in car- 
cass construction, while there is a considerable differ- 
ence in the construction of cable cord tires. Various 
differences in the bead construction and ending of 
the plies will be found in all kinds. It is therefore 
of the utmost importance that the construction of all 
kinds of tires be known, especially from the sectional 
end views of the tire. 

Making Tires. — Tires are made both by machine 
and by hand. In the factory, all materials are tested 
and cut to the proper widths and lengths. They are 
then delivered to the builder, as the tire maker or 
workman is called, ready for application to the core 
OT parts of the tire. 

To build the tire, a core of iron, either in a sec- 
tional, solid or shell type, is cemented with one coat 
of core paint and placed on the spider or spindle of 
the building stand ready for application of the mate- 
rials. The fabric is then applied to the core with 
three-fourth-inch laps at the splices and stitched down 
over the bead, either by hand or machine. 

In hand building, one ply is added at a time, with 
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the splices on every other ply opposite the one placed 
before. A hand pulling tension is used to bring the 
fabric into its proper place. In machine building, 
two and sometimes, three plies are added, the fabric 



Figure 8.— Machine bulldlngr 

being rolled or spun on the core from rolls and cut 
when the proper number of plies are placed. 

The insertion of the bead varies according to the 
maker. Some insert the bead after two plies of fabric 
have been placed on the core and the additional ply 
is built over to the toe of the bead. Other manufac- 
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turera insert the bead after all the fabric has been 
applied. 

Where the splices go over the bead, the three-fourth- 
inch lap is usually cut down to one-fourth inch. After 
the fabric plies have been built up and the bead coro 



Figure 9. — Plnishlns tirea. 

inserted, all surplus fabric extending over the toe 
of the bead is trimmed. 'The bead cover or chafing 
strip is applied, two usually being used on large size 
tires. 

Per double cure or semi-cure tires, gum strips are 
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applied over the line of the chafing strip. The side ' 
wall is then applied about one-fourth inch above the 
channel of the bead. Cover stock is added to cover 
the tire down to the side walls. The tire is now- 
ready for the semi-cure and is jacketed or wrapped 



Figure 10.— Vulcanizing. 

before going to the kettle. After curing, the tire 
is stripped from the core, buffed, and the breaker 
and tread added for the final cure- 
In full moulded or single-cure tires, the method of 
building is slightly different, being used mostly on 
small tiras. The carcass is built in the same manner, 
but the outside stocks are heavier. The bead cover, 
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side walls, cushion, breaker and tread are applied 
before the cure. 

Cord fabric tires are similar in construction to the 
fabric tire, being usually hand built in about the same 
way as hand built fabric tires. The ending of plies 
at the bead varies according to the manufacturer, in 
securing the proper strength and best arrangement. 
The ply is extended to lap over both the inside and 
outside of the side walls. This will be found on 
nearly all makes of cord fabric tires. A close study 
of the cross section will show clearly how the plies 
end. 

CJlble cord tires are built with two, three, or four- 
plies, being made on special machines in most cases. 
In the two-ply cable cord, cotton thread is twisted 
into the proper size cable cord, being at the same 
time impregnated with the friction material. On 
Q. D. staple types, a steel core is employed, to which 
is attached a special ring for holding the staples. A 
layer of cushion is applied to the core and a layer 
of cords applied by a special machine with steel 
fingers which automatically carry the cord diagonally 
back and forth across the core until a complete layer 
is added. A ply of cushion is again added and the 
second ply of cords built up in a direction opposite 
to the first. The tire is removed and the bead is 
completed by the application of a split bead core. 
Bead covers and stiffening strips, including the side 
wall, breaker and tread, are applied to make the 
tire ready for curing. 

In four-ply cable cord tires, the cotton is impreg- 
nated and twisted into cords, then rolled on a special 
sized drum which has a spiral slot for cutting through 
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the cords and which gives a single ply of sheet cords 
of the proper size. Two of the plies are stitched to- 
gether and then applied to the core on the building 
machine. Bead cores are inserted, after which two 
more plies are applied at once. Bead covers, side 
walls, and tread are applied on the same machine 
and the tire is trimmed for curing. The ply on this 
type of tire ends at the toe of the bead in most cases. 

Three-ply cable cords employ practically the same 
method of construction, being built by hand or ma- 
chine, with the inside layer running directly across 
the core, while the two remaining plies are built on 
a bias to the core and diagonally to each other. 

Large pneumatic truck tires are built in both cord 
fabric and cable cord types, the cord fabric using 
several plies of fabric, while the size of the cord ia 
increased in larger cable cord tires. Clincher types 
can be secured in cable cord as well as in cord fabric, 
being used on airplanes and in Ford sizes. A soft 
bead core is used in this type. 

Curing Tires. — Tires can be cured by moulded or 
wrapped methods. Dates, serial numbers, etc., are 
now added. In the moulded method, a complete metal 
mould, made in two halves, encases the tire. When 
the tire has been locked up for cure, it is placed in 
vertical or horizontal kettles which hold a number 
of tires, and is cured for a length of time suited to 
the size of tire and kinds of materials used. The 
length of cure varies from one to two hours, at tem- 
peratures determined by steam pressures from forty- 
five to sixty pounds, according to the make. 

With the wrapped method, two side flanges are 
used which come up the side wall only. The tire is 
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then wrapped by machine and placed in the kettles 
for curing. With either method of curing, good tires 
can be made by proper attention to the quantities of 
material used and the proper workmanship. 

When the tires have been cured, they are tested 
under pressure, trimmed^ inspected, marked, and all 
defective tires set aside. The others are wrapped 
and stored for shipment. 

The average pneumatic tire is composed of ap- 
proximately fifty-three per cent rubber, twenty-three 
per cent compounds, and twenty-four per cent cotton 
fabric, by weight. In cost, fabric is greatest, labor 
and overhead expense next, rubber third, and com- 
pounds last. It is safe to say that fabric represents 
over fifty per cent of the cost of production. Labor 
and overhead make practically twenty-five per cent, 
due to the present cost of labor. Rubber, which has 
been decreasing m value in the past years, represents 
about twenty per cent, which leaves approximately five 
per cent for compounds in the present tires. 

SPECIFICATIONS REQUIRED BY THE GOVERNMENT 

Fabric tires, in order to be of the first class and in 
good condition, should carry a load determined by 
their size, should stand inflation to twenty pounds 
to the cross section inch, and should have the manu- 
facturer's name and serial number, together with a 
marking as to the year and month in which made. 
All splices should be gum stitched and of the number 
of plies for that standard size. Splices should be 
three inches apart and stepped around the tire. 
Fabric ought to be domestic long fibre or Egyptian 
long staple, there being very little white Sea Island 
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cotton used, and in weight, seventeen to eighteen 
ounces per square yard. Chafing strip or bead cover 
to come up one inch on the side wall. The cushion 
should cover more surface than the tread. The 
breaker should be of a width in proportion to the 
size of the tire. The tread* should be three-eighths of 
an inch thick in the center. The cross diameter of 
the inflated tire should be equal to the size of the 
tire. The tread should be composed of sixty -five per 
cent rubber or its equivalent in volume, eight per 
cent sulphur, and should have a tensile strength of 
over 2,000 pounds per square inch. A larger quan- 
tity of pure rubber should be used in the friction 
stock. Tires should be free from defects and should 
carry the manufacturer's guarantee. No oil substi- 
tutes to be used. 

Cord tires will carry about six to seven per cent 
more rubber, with a slightly higher tensile strength, 
and with no rubber waste used. The sulphur used 
will be approximately the same, with no oil substi- 
tutes. 

There is no set standard of materials that go into 
a tire by weight, every manufacturer having different 
ideas as to the kind of tire that will deliver the most 
mileage. Some use a light tread and heavy carcass, 
while others use a heavy tread and light carcass. 

PARTS OF TIRE DEFINED 

Tread and Side Wall. — The tread and side wall on the 
tire are composed of rubber compounded to stand wear and 
friction. Both are composed of the same material, but 
the side wall is thinner as it does not have to withstand 
the traction against the road surface. In rutty territories, 
however, the side wall gets considerable wear. The tread 
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and side wall constitute the covering of the tire and give 
protection and wearing qualities to the tire and carcass. 
They do not have any strength as far as resisting the air 
pressure is concerned. Tread designs are plain, ribbed 
or driving tread and non-skid. In the non-skid class, two 
kinds are encountered, the raised noh-skid and the vacuum 
type. The practicability of the two types as non-skids bears 
greatly upon the conditions under which they are run, 
whether on city pavement, hard highways or country roads. 
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-Parts of the tire. 



Tread Line. — The meeting of the tread at the side walls. 
On some moulded tires, the tread line does not show. 

Breaker. — The breaker strip is composed of an open 
woven fabric of heavy cotton, being placed under the tread 
and over the cushion. The breaker takes the concussion 
and shocks from the outside of the tire and distributes 
them evenly over the carcass through the medium of the 
cushion. The breaker makes an even strain at the point 
of contact with the road or other object that the tire may 
encounter. This strain is distributed over approximately 
five to eight times the surface of the original contact. The 
breaker also acts as binder for the tire by stiffening the 
cushion and tread and by giving the tire body. 

Cushion. — The cushion is placed under the breaker and 
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in some cases a thin layer goes over the breaker. It is a 
cushion or pad for the carcass of the tire. On account of 
the great adhesiveness of the gum the cushion forms an 
excellent uniting factor, acting as a binder or flux between 
the tread or breaker and the carcass and distributing the 
shock when acting with the breaker. The cushion also 
acts as a waterproof cover for the fabric in the tire, the 
moisture easily working through the compounded treads 
but being held at the cushion line. 

Carcass or Fabric. — ^The carcass forms the real strength 
of the tire. It is composed of layers of fabric, cord fabric, 
or cable cords built up to the shape and size of the tire. 
At the sides of the carcass are placed the beads. One-half 
of the layers usually come on each side of the bead core 
and end at the toe of the bead or heel of the bead, accord- 
ing to the. construction, or, in some cases, on the inside 
or outside of the tire, as in Dunlop or cord fabric tires of 
recent manufacture, and in recent cable cord tires. As 
tires increase in size, the number of plies increase (except 
in cable cords), and in making repairs it is neccessary to 
remove sufficient plies to entirely remove the injury. Fol- 
lowing is a table of plies in tires (approximate) according 
to the standard build up. A few exceptions will be found, 
but will not change the repair work to any degree. 

PLIES FOUND IN TIRES 



Common Fabric 




Cord Fabric 


3" Motor Cycle 


3 ply ZW has 5-6 ply 


3" Regular 


3-4 " 


4" " 6 ply 


3^4" Regular 


4-5 " 


4%" " 7 ply 


4" Regular 


5-6 " 


5" " 7-8 ply 


4%" Regular 


6 " 


^W " 8 ply 


5" Regular 


6-7 " 


6" Goody 10 ply 


5%" Regular 


7 " 


7" " 10 ply 
8" " 12 ply 
9" " 14 ply 


Aeroplane 




Cable Cord 


3" fabric 4 ply 




2 ply 


4" Cd " 4 ply 




3 ply 


5" Cd " 6 ply 




4 ply 



i 
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Some cord fabric tires have approximately the same 
number of plies as fabric tires; others will carry more 
plies, being of a finer cord fabric. 

Bead Cover. — Sometimes called the chafing strip, is a 
thin fabric, usually about eight ounce, which in most tires 
runs from the toe of the bead over the heel and up the 
side wall from one to one and one-half inches. On smaller 
tires only one ply is used, while on large tires two plies 
are used, and in heavy duty tires two plies of heavier bead 
cover are used. On some tires the cover continues inside 
the tire. 

Exceptions will be found in which no bead cover is 
used. This is important to know when removing a bead 
cover or in providing for it when none is used. The prin- 
cipal use of a bead cover is to prevent chafing of the iron 
rim against the fabric itself and also to give the bead a 
finish. 

Neck or Bead Channel. — ^This is the connecting point for 
the layers of fabric when they meet after coming around 
the bead core. At this point there is considerable play 
in the tire and reference is made later as to the procedure 
on repairs at this place. 

Heel of Bead. — The bead heel is that part of the bead 
away from the tube and which, on Q. D. or S. S. tires, fits 
into the rim channel. The vulcanizer will have consider- 
able to do with the heel of bead as the cutting out and 
ending of the ply is made at this point. 

Toe of Bead. — The toe of the bead is the point of the 
bead against the tube when in the case. It is of greater 
importance than the heel in cutting and ending plies on 
cut-down or build-up. 

Bead Core. — This is the nucleus of the bead as a whole. 
Usually composed of heavily compounded rubber or wire 
cable for holding the strength and shape of the bead. 

False Beads. — Many manufacturers make S. S. tires and 
add a false bead for the Q. D. type, there being only a 
bead cover holding the false bead in place. 

Stiffening Strip. — Used mostly on cable cord tires over 
the staples. 
Anchor Strip. — ^A medium heavy fabric surrounding the 
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bead core and rannlng up between tbe epUt piles. In 
heavy cord tires two-ply U used. 

Note; Other parts will be encountered, especially in 
pnnctu re-proof tires and the like. These will automatically 
take care of themselves, because, In most cases, metal parts 
are not replaced in the repair, but are thrown away. 



Figure 12, — Types at tiree. 1 — cgulck detachable. 2 — regular 
clincher. 

TYPES OP TIRES 

The type of tire relates to the bead eonBtruetion 
for use on rims. There are three distinct pneumatic 
types in use. The regular clincher (soft bead), has 
an expandable hard rubber core built slightly smaller 
than the wheel or rim for which the size is made. 
This bead type is usually forced over an endless rim 
(Ford types), the bead coming back under the flanges 
when the whole tire is on. 

The quick detachable bead ia similar to the soft 
bead clincher type except that a non-stretchable rub- 
ber cere is used and sometimes a wire cable. This 
type of bead requires the removal of a side flange on 
the rim or a split rim for set-up. 
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The straight side bead is made for straight side 
rims and is non-stretchable, the rim being split or one 
Bide flange being removable. The straight side type 
is the one now mostly in use and will no doubt take 
the place of all Q. D. types, having been found prac- 
tical for any and all uses. 

Straight side tires have been found to give better 
mileage than clincher or Q. D., due to more air pres- 



Flrure 13.— straight side tire. 

sure in contact with the rim and which holds the 

tire up directly. This is said to have considerable 
bearing on the present increase of standard tire guar- 
antees from 3,500 to 6,000 miles. , Most sizes are to 
be made in the future only in a straight side type. 



The present pneumatic tire is made in standard 
sizes of an air capacity sufficient for its intended use 
to carry a specified weight on cars or trucks. In all 
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cases a tire may be constructed to fit the same size 
greater load, in which case we have the dimensions 
giving the oversize. 

Carrying a greater load than was originally in- 
tended for the tire or car results the same as under- 
inflation, just as if the air were allowed to go down 
under the regular weight. An oversize will cause 
less strain on the engine, will give easier riding, and 
should increase the mileage due to less strain on the 



Figure 14— A tire and Its oversize. 

tires. This is especially true on rear wheels, as the 
greater strain conies on them when driving. 

Regular size tires were not made to carry the over- 
size load, and it is at that point that tires must be 
oversized to secure proper mileage, as the oversine is 
constructed to hold more air and is therefore made 
larger, with additional fabric or cord fabric. In the 
cable cord only the size of cord and the capacity 
increase. It must be remembered at all times that 
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the load is actually carried on air and that the tube 
is only encased to hold the air. 

In order to designate the regular and oversize of a 
pneumatic tire it should be understood that the meas- 
urements cover two dimensions; the complete 
diameter of the tire from the outside point of the 
tread, and the height of the cross section of the tire 
from the top of the tread to the toe of the bead. 
This is approximate, as, for example, a 34:"x4" tire 
means that it is 34 inches across the complete tire 
to the outside tread or surface (first cure) and that 
it is four inches from the top of the tread to the toe 
of the bead in the cross section. Should you deduct 
the depth of the two cross Sections, which would be 
eight inches in this case, from the complete diameter 
of the tire, you would have the rim size; or, in this 
case, a twenty-six-inch rim or wheel. An oversize for 
this tire would be found by adding one-half inch to 
each cross section on the outside of the tire to take 
care of the additional fabric and air space. This 
would make the cross section four and one-half 
inches. You have added one-half inch on each side 
of the tire, or one inch for the complete diameter, 
making the complete diameter thirty-five inches, or 
the oversize a 35"x4i^". You have not changed the 
size of the wheel or rim, for, by taking nine inches 
from the thirty-five inches, you still have twenty-six 
inches for the rim or bead size. By measuring this 
size, these measurements will be found correct. 

In determining the correct oversize which corre- 
sponds to any given regular tire it is only necessary 
to add one-half inch to the cross section and to add on^ 
inch to the over-all diameter of the tire. 
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PNEUMATIC REGULAR AND OVERSIZES 

(Showing Load to Be Carried.) 



Regular 


Over- 


Load 


Size 


size 




28x3. 


29x3% 


375 lbs. 


30x3 


31x3% 


375 lbs. 


32x3 


33x3% 


375 lbs. 


30x3^ 


31x4 


570 lbs. 


32x3% 


33x4 


570 lbs. 


32x4 


33x4% 


815 lbs. 


34x4 


35x4% 


815 lbs. 


35x4 


36x4% 


815 lbs. 


36x4 


37x4% 


815 lbs. 


32x4% 


33x5 


1100 lbs. 


34x4% 


35x5 


1100 lbs. 


36x4% 


37x5 


1100 lbs. 


34x5 


36x6 


1200 lbs. 


36x5 


37x5% 


1300 lbs. 


36x6 


38x7 


2000 lbs. 


38x7 


40x8 


2720 lbs. 


40x8 


42x9 


3670 lbs. 



The above load capacity is for the regular size. 
The oversize capacity may be secured by noting the 
oversize cross section and referring to the oversize 
in the regular size weight. 

In the heavy duty types, 36"x6", 38"x7", and 
40"x8", a double oversize is apparent and this can 
be used by increasing the width of wheel or rim. 

The oversize tire will, in most cases, deliver more 
mileage on the regular size load than represented by 
the difference in cost. Most regular size tires are 
now being oversized by the manufacturer in clincher 
bodies and give more mileage than would be ex- 
pected under a straight regular size. 

Practical sizes of heavy duty tires now in use are" 
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the 36"x6", 38"x7", 40"x8", and 42"x9", although 
larger sizes up to 54"xl5" are being tested out for 
use. 

All these large tires have a standard twenty-four- 
inch wheel size, which allows the advantage of plac- 
ing the oversize by changing only the rim to accom- 
modate the tire. On the regular size rim, the next 
oversize can be placed thus: a 36"x6" rim takes 
36"x6" and 38"x7"; a 38"x7" rim takes 38"x7" 
and 40"x8" ; a 40"x8" rim takes 40"x8" and 42"x9", 
and so on up. 

If heavy duty tires are used under the proper 
weight on trucks, unlimited service can be secured 
providing proper care and attention are given the 
tire. Mileage running from 8,000 to as high as 25,000 
is being secured in some cases. 

The adjustment basis on heavy duty tires does not 
necessarily mean a specific mileage guarantee. The 
manufacturer may guarantee 3,500 or 5,000 miles 
and then use as high as §,000 to 12,000 miles as a 
fair basis for adjustment consideration provided 
defects occur under ordinary road and weight con- 
ditions. 

From 90 to 130 pounds pressure has been found 
from actual tests to give the best service on heavy 
duty tires when used under the recommended 
weights, thus: 

36"x6", inflate to 100 pounds. 
38"x7", inflate to 110 pounds. 
40"x8", inflate to 120 pounds. 
42"x9", inflate to 130 pounds. 
44"xl0" inflate to 140 pounds. 
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Heavy duty sizes are made for certain recommended 
loads, thus: 

36"x6" tires give good service on y^ to % ton trucks. 
38"x7" tires give good service on 1 ton trucks. 
40"x8" tires give good service on II/2 to 2-ton trucks. 
42"x9" tires give good service on 2i^-ton trucks. 
44"xl0" tires give good service on 3V^-ton trucks. 

Larger sizes of these tires are being tested for use 
on trucks up to five-ton, where they will replace solid 
tires and decrease road shocks, consumption of gaso- 
line, and wear on the truck.* The average life of 
the truck is calculated to be from two to two and 
one-half times, greater when equipped with pneu- 
matic tires. Easier riding and faster transportation 
is also secured. If a change from solid to pneumatic 
tires is to be made, the work can be done by any 
good wheelwright in a few hours. 

To arrive at the load on the front and rear wheels 
it is only necessary to drive the front wheels on 
a scale and then the rear wheels. One-half of each 
weight will give the approximate weight per wheel. 
The end of the car which is off the scales should be 
level with the other. 

Single heavy duty pneumatics are used up to two- 
ton capacity on trucks. Over this weight, either dual 
pneumatic or solids are used. 

A large number of the present pneumatic tire sizes 
are being discontinued and all tire manufacturers 
are standardizing on only a sufficient range of sizes 
to take care of the car equipment. The following 
table shows sizes as they will be used or continued 
by most manufacturers: 
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1919 AND 1920 OUTPUT 



CONTINUED AFtEB 1920 



Plain 


or 


Non- 




Plain or 


Non- 




Ribbed 


Skid 




Ribbed 


Skid 




30"x3" 


CI 


30"x3" 


CI 








30"x3%" 


CI 


30"x3y2'' 


CI 


30"x3%" CI 


30"x3^' 


' CI 


31"x4" 


CI 


31"x4" 


CI 


31"x4" CI 


31"x4" 


CI 


32"x3%" 


ss 


32"x3i^" 


SS 


32"x3y2" SS 


32"x3%" 


'SS 


32"x4" 


ss 


32"x4" 


ss 








33"x4'' 


ss 


33"x4" 


ss 


33''x4" SS 


33"x4" 


ss 


34"x4" 


ss 


34"x4" 


ss 








32''x4V2" 


ss 


82''x4%" 


ss 








33"x4i^'' 


ss 


33"x4i/2" 


ss 








34''x4%" 


ss 


34"x4%" 


ss 


34"x4y2" SS 


34"x4%« 


ss 


35"x4i^'' 


ss 


35"x4^" 


ss 








36"x4^" 


ss 


36"x4%" 


ss 








33"x5" 


ss 


SS^xS" 


ss 








35"x5'' 


ss 


35"x5" 


ss 


SB^xB" SS 


35"x5" 


ss 


37"x5" 


S3 


37"x5" 


ss 












36"x6" 


ss 


# 


36"x6" 


ss 






38"x7'' 


ss 




38"xT" 


ss 






40''x8'' 


ss 




40''x8" 


ss 






42"x9" 


ss 









All sizes so far listed have dealt with the American 
rim contours. Millimeter or metric sizes are used for 
foreign cars, the sizes being different for interchang- 
ing. However, for comparison, the metric sizes are 
shown below, being for two-cure tires. Metric or 
millimeter sizes, compared with the approximate 
American size, will carry the same load to the cross 
section inch, and the American size is multiplied or 
the millimeter size divided, as the case may be, by 25.4 
to arrive at the approximate size in the other. 
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Standard 




Standard 




American 


Metric 


American 


Metric 


28''x3'' 


700x80 


32"x4" 


815x105 


30"x3" 


750x80 


34 "X4'' 


875x105 


SCxSi^" 


760x90 


36"x4'' 


915x105 


32"x3%'' 


810x90 


32''x4i^" 


820x120 


34"x3%" 


870x90 


33^x4% " 


850x120 


36"x3i4" 


910x90 


34^x4%" 


880x120 


30"x4" 


765x105 


36"x4i^'' 


920x120 


All other sizes can 


be figured when required. 



In many cases it becomes necessary to know the 
size and kind of tire used on a car when only the 
make and model of the car are available. For this 
purpose a list of car tire sizes should be secured, 
this list showing the size of all tires used on any make 
of car. These lists may be had from publishers of 
tire rate books, being issued at frequent intervals to 
cover both new and obsolete cars. 



CHAPTER III 

TIRE INJURY, ABUSE, AND ADJUSTMENTS 

The repairman should not only be able to distin- 
guish the cause of any injury to a tire, but should also* 
understand the difference between an injury and a 
defect from the manufacturer's standpoint. Know- 
ing this, his trade will immediately accept him as an 
authority, qualified and able to inspect their tires, 
in all cases before taking them to the tire store or 
sending them to the manufacturer. 

A two-fold object is attained when this is done. 
First: if the tire is not defective and is repairable^ 
the work can be secured and expense and trouble^ 
avoided. Second: the customer will know on what 
grounds he is entitled to an adjustment and can 
bring the matter to the attention of the seller. It 
requires a thorough understanding on the part of 
the repairman to be able to do this with justice to- 
both customer and the manufacturer. The maker is 
not going to adjust an abused tire for a buyer of 
single tires unless it shows a defect, and the customer 
should know this. 

In making an inspection of a tire, if a defect oc- 
curs due to faulty workmanship or inaterial, and the 
tire is actually put out of service below the guaran- 
teed mileage, an adjustment is due the customer on. 
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the unrun mileage of the tire. A tire may show a 
defect and still, in many cases, be serviceable to the 
extent of over-running the guarantee. This tire ia 
not adjustable on merit, but may be adjusted on 
policy. No tire manufacturer guarantees his tires 
to run a mile, the guarantee being that a certain 
mileage will be considered as a basis for figuring the 
adjustment, providing the tire was put out of service 
on account of a defect in workmanship or material. 

All tire manufacturers do not adjust their tires out 
the same mileage basis. Some specify 3,500 miles, 
some 4,000 miles, others 6,000 miles, and tires having 
an adjustment base of 7,500, or as high as 10,000 
miles are available. However, this should not be 
taken to mean that the tires are guaranteed to run 
that mileage. Most 3,500 mile casings have been in- 
creased to a 6,000 mile guarantee on fabric tires and 
8,000 miles on cords. Some makers do not specify 
any mileage, the adjustment basis being made on the 
general condition of the tire and on defects or con- 
ditions shown below a certain mileage. In other 
words, a term of satisfaction is used in place of 
mileage. 

Again, the mileage guarantee of a tire should not 
be taken to denote the quality, it being only the basis 
used by the maker for adjustments provided the tire 
was put out of service due to a .defeet and not from 
injury or abuse, and within the period designated. 
It can ordinarily be stated that a defect of material 
or workmanship will show up on a tire between the 
first and second thousand miles use, and should no 
defect appear up to this time, with proper care and 
attention, the tire will probably run until worn out 
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in service. The following guarantee is used by most 

manufacturers: 

Copy of Guarantee, — "All pneumatic automobile tires 
bearing our name and serial number are guaranteed to be 
free from Imperfections In material and workmanship. Un- 
der this guarantee, tires returned for replacement will be 
accepted only when all transportation charges are prepaid. 
If, upon examination, it is concluded that the tires are de- 
fective, we will repair or replace them at our option. 

For tires replaced by us, charges will be made to the 
owners at the time new tires are delivered, for such amounts 
as In our judgment will compensate for the service rendered 
by such replaced tires. Tires worn out in usual or unusual 
service, abused knowingly or unknowingly, misused, used on 
rims, not bearing (certain specified) stamps, or Injured 
through accident or design, are not covered by this guar- 
antee. 

Our tires are not guaranteed (or are guaranteed) to give 
any specific (or for so many) miles of services, and any 
and all guarantees are expressly waived by any purchaser 
of these tires who uses in them any substitute for air, 
or uses them under weights in excess of those for which 
the various tires are recommende(^ or does not keep them 
inflated to the pressure recommended by us." 

No reliable repairman will knowingly state that 
tires are guaranteed to run any specific mileage. He 
should educate the trade on the exact meaning of a 
tire guarantee, both for his own prestige and for in- 
crease in the volume of repair work that is sent in 
for adjustment when nothing is due. In many cases, 
adjustment is refused and the repair work is lost. 
The repairman is in a position to state the truth in 
regard to the tire situation from any angle, provid- 
ing he knows his trade. Any abuse, knowingly or 
unknowingly, will eliminate a claim for adjustment, 
and any injury or abuse in the following list can be 
considered as work for the repairman, and not due for 
any consideration from the factory. 



TIRES AND VULCANIZING 




Figure IB, — Tire injurli 
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INJURIES AND ABUSE 



INJURY OB 
ABUSE 

Alignment 



BESULT 



Bad Repairs 



Blocking 



BEPAIB 
MADE 



Worn treads or spots Retread If not 

caused by grinding the rub- worn through 

ber off in a short time at the ply or sep- 

the center of the tire due arated. 

to the sliding action of the 

wheel. The misalignment 

may be due to a warped 

wheel or to hub trouble, 

also to improper tightening 

of rim lugs. 

Which loosen and cause Replace the re- 
friction, then later loose pair if the tire 
fabric and tread from water will stand it. 
and dirt working in. A 
blow-out results. 

Loose and worn treads due Tread patch 
to vibration against the or tuead sec- 
block, when shipping the tion, as may be 
car, and then used on the required, 
road. 



Blown Sidewall See Leaky Tube. 



Brake Abuse 



Quick setting of brakes Retread, or 

loosens the tread, tears the tread section, 

rubber, and causes sepa- if serviceable. 

rated fabric on account of 

the st^in in scraping on 

the ground at one or two 

points. 



Bruises and 
Jabs 



Tire striking obstructions Sectional 
causes broken fabric wl.ich pair, 
is not at first noticeable 
but which later develops 
into a blow-out by pinch- 
ins: the tube. 



re- 
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Chain Abuse Antl-skld devices cause Retread If fab- 
loose treads and broken ric Is not sep- 
fabrlc Chains used on hard srated. 
roads act the same as hit- 
ting obstruction. 




Runniag against the curb Replace side 

causes worn side 'walls and wall or section 

bruises from projecting ob- repair, 
structlons. 
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5$ 



Defective Rims Bent channels on rims Side section it 

cause rim ciits. small rim cut. 



Deterioration 



Carrying or exposing tires Retread may be 
to heat, light, or bad practical, 
weather, when not in use, 
hardens or gum-checks the 
rubber and sets the car- 
cass. Being carried in 
stock a long time crystal- 
lizes the tire. 



Fender and Overloading the car causes Retread If fab- 
Bolt Cuts the fender or projecting ric is good. 

bolt to cut into the tire. 



Fillers 



Olass Cuts 



Xeaky Tube 



Reliners, blow-out patches, Remove and 
etc., heat and chafe the repair as re> 
fabric, causing fabric quired whea 
breaks from the internal found, 
friction. Eliminates guar- 
antees and shortens mile- 
age. 

Allows water, dirt, etc., to Tread patch,, 
work under the tread and retread, or sec- 
plies of fabric, causing tion. 
loose tread, sand blisters, 
separated fabric, and blow- ' 

outs. 

Air coming from a leaky Replace the 
tube, even in a new case, side wall, 
causes separated fabric 
and side wall glows. 



V 



Misapplication Applying S.S. tire on Q.D. Usually beyond 

rim causes rim cuts; Q.D. repair, 
tires on S.S. rjm causes 
stretching of bead and 
blowing from rim. Be sure . 
universal rims are applied 
correctly. 



1 



.^4 

Moisture and 
Dirt 



:Nail Holes 
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Any abuse that opens the 
tread or side wall, allow- 
ing dirt or moisture to 
work under the tread or 
between the piles, is not 
adjustable. Allowing tire 
to stand in water will, in 
time, cause tread or fabric 
separation. 

Cause loose tread, sepa- Tread patch or 
rated fabric, and sand blis- section, as re- 
ters from water and dirt quired, 
working in, resulting in 
blow-outs. 




p^l© 




"Figure 17. — ^Mis-application. Left, straigrht side tire on 
clincher rim. Right, clincher tire on straight side rim. 



Neglected Cuts Water and dirt cause loose Tread patch or 

treads, sand blisters, and section, as re- 
blow-outs if not repaired. quired. 



Oil and 
<jhrease 



Takes the life out of rub- Wash off or re- 
her. Collected from oily tread and re- 
roads, greasy garages, or place side 
from grease in axle work- wall, 
ing out and spattering on 
side walls. Softenis and 
causes loose tread and side 
walls. 
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Overloading 



Causes loose treads or Tire may give 
broken side walls, allow- some mileage 
Ing casing to give way; by relining or 
also rim cuts and inside rebuilding, 
breaks around the tire. A 
flat appearance is notice- 
able. 



Running in Car Causes loose treads, sepa- Retread if serv^ 
Tracks rated fabric, and creases or iceable. 

breaks on the inside of the 

tire; also worn tread, due 

to the steel splinters found 

on the inside of the rails. 



Run Flat 



Causes loose treads, broken Reline or re- 
side walls, rim cuts, and build if serv-. 
separated fabric. This is iceable. 
the most expensive of all 
abuse and a flat appearance 
is noticeable. 



Rut Wear 



Running in ruts wears and Replace side 

grinds away the side walls wall if service- 

and cuts through the able, 
fabric. 



Band Blisters Same as Neglected Cuts. 



Snagging 



Spinning 

Wheels 



Turning 
Corners 



Running on rutty, ex- Retread or 
tremely rough, or frozen miscellaneous 
ground or on icy roads tread repairs, 
causes chipping and break- 
ing of tread. 

Fast starting or spinning Retread, 
the wheels in ruts or chuck 
holes causes worn and 
loose treads. 

Turning at high speed Side section if 
causes rim cuts and tires small rim cut. 
to blow off of rim. 
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Underinflation Causes loose tread and rlni Retread, re- 

cuts, loose fabric, broken, build section, 
side walls, and broken or reliner, as 
fabric on inside of case, required, 
with a fiat appearance of 
the tire noticeable. 

Many of the foregoing injuries or abuses can be 
rebuilt, and repairs should be made to cover the 
conditions found; however, only such repairs should 
be made as are consistent with the mileage that will 
be secured from the tire when it has been completed. 

RESULTS OP MISTREATMENT, SHOWING INJURIES OR 

ABUSES RESPONSIBLE 

Recapitulation from Injuries and A1>u8es to Indicate 

Required Repair, 

RESULTS INJURY OR ABUSE REPAIRS 

POSSIBLE 

Bloion or Loose Leaky tube or deterioration Section or re- 
Mde Wall from oil and grease. place side 

walls. 

BloW'Outs Bad repairs, bruises, glass Sectional re- 

cuts, Jabs, nail holes, neg- pairs, 
lected cuts. 

Broken Fabric Bruises, chain abuse, curb Section, relin- 

abuse, jabs, fillers, over- er, or rebuild, 
loading, run flat, underin- 
flation. 

Broken Side Overloading, run flat, run- Reliner or re- 
Wall ning in car tracks, under- build. 

inflation. 

Deterioration Oil and grease, gum check- Retread if serv- 
ing. Iceable. 
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Loose or Sepor Bad repairs, brake abuse, Replace s e c - 

rated Fabric glass cuts, leaky tubes, tlon, retread, 

moisture or dirt, nail holes, tread and work 
car tracks, run flat, under- reliner, or re- 
inflation, build. 



Loose Treads 



Rim Cuts 



Sand Blisters 



Stretching of 
Bead 

Torn or Cut 
Treads 



Worn Side 
Wall 

Worn Spots in 
Tread 

Worn Treads 



Bad repairs, blocking. Retread or 

brake abuse, chain abuse, tread work. 

fillers, glass cuts, nail holes, 

neglected cuts, oil and 

grease, overloading, car 

tracks, run flat, spinning 

wheels, underinflation. 

Defective rims, misapplica- Side section if 
tion, overloading, run flat, only short 
turning comers fast. break. 

Glass cuts, nail holes, neg- Tread patch, 
lected cuts. 

Misapplication, turning cor- Side section if 
ners too fast. small. 

Fender cuts, bolt cuts, Retread, tread 
brake abuse, glass, rut section, or 
wear, or spinning wheels, tread patches. 

Curb abuse or rut wear. Replace side 

wall. 

Alignment, brakes skid- Tread section, 
ding. 

Alignment, blocking, brake Retread if falv 
abuse, chains, car tracks, ric is service- 
spinning wheels. able. 



KINDS OP PNEUMATIC REPAIRS 

The following list of pneumatic tire repairs and 
their uses is al'ranged in the order of the amount of 
work and material required. 

The study by the repairman of the various repairs 
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and what they are used for will be essential before 
proceeding to specific work. 

Knowing the cause of a defect or injury should 
enable the repairman td immediately determine 
whether a tire can be repaired, and if so, what kind 
of repair or combination of repairs should be made. 
The repairman must remember that his occupation 
is repairing tires, and in order to secure the good 
will of the customer he must use judgment in ac- 
cepting a tire for repair, both for good work and 
also in regard to the amount of work to be done and 
on which an estimate is given the owner. Increasing 
the amount of work on a tire should never be done 
unless the owner is advised that further expense is 
necessary to put it into service. 

Tires beyond repair should not be accepted for 
work merely to take the owner's money. Make the 
inspection on the merit or condition of the tire with 
the object of delivering mileage equivalent to the 
same or a less amount expended in new tires. If, in 
your judgment, a tire is defective, adjust or send 
it in to the branch or factory, as the defect may be 
the downfall of a repair providing injuries, which 
are not apparent, put the tire out of service. By 
following this course the owner will soon learn to 
depend on your judgment in all his tire matters, and 
it is then that the trade is of most value. 

The expert repairman can almost make tires in 
the average shop should the occasion arise. The 
writer has superintended large shops in which aero- 
plane, regular sizes, and seven inch heavy duty tires 
have been built up from a ply remaining on the 
sectional mandrel and moulds. This was done to 
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provide tires in an emergency and mileage equal to 
new tires has been assured. This extreme work 
should only be done to put required sizes into service 
and not for sale. The cost of material runs high on 
such work and would run the mileage cost over that 
of a new tire. 

Rebuilding, however, is practical when properly 
done in an amount sufficient to give good mileage 
at low average cost per mile. The repairman must 
be a first-class workman on all other repairs before 
starting this work. The point is brought to the at- 
tention of the workman at this time to prepare him 
for a field of repairing that is rapidly being devel- 
oped throughout the country, and which will save 
millions of wasted miles remaining in tires which 
heretofore have been thrown away. 

When putting a tire into service, several of the 
listed repairs may be used in one tire, or may be com- 
bined as a unit repair on which a certain value or 
cost is made for the amount of work. For example: 
a complete section might have a tread section and 
always takes a large reinforcement. Tread patches 
and tread sections are always reinforced from the 
inside of the tire ; in fact, a reinforcement should be 
made on every fabric tire and on some cord repairs 
when outside work is done. 
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LIST OP ALL REPAIRS TO PNEUMATIC TIRES 

(Arranged in Order of Extent of Work) 

It should be noted that some repairs are similar for all 
kinds of tires. 



FABRIC 
KIND OF BEPAIB TIRE 

Rebuild Used 

Recovering Used 

Retreading Used 

Recapping Used 

Section, complete (stand- 
ard) Used 

Section, inner and outer 

cord 

Section, outer cord 

Section, inner cord 

Section, three-quarters . . . Used 

Section, side Used 

Section inside Used 

Rebuilt side Used 

Recovered bead Used 

Rerun side wall Used 

Bead section Used 

Tread section Used 

Tread patch Used 

Side wall patch Used 

Reinforcement Used 

Lining patch 

Puncture patch Used 

Replace staples 

Reliner Used 

Cord separation 



CORD 


CABLE 


FABRIC 


CORD 


TIRE 


TIRE 


Possible 


Not used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 






Used 




Used 




Used 



Used 
Used 
Used 



Used 
Used 



Used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 


Used 





Used 
Used 
Used 

Used 



MISCELLANEOUS REPAIRS SOMETIMES USED 

FABRIC 



CORD 
FABRIC 



CABUB 
CORD 



Ply off with boot reinforce- 
ment Used 

Fabric layback section 

(outside) Used 



Used 
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CORD 


CABLK 




FABRIC 


FABRIC 


CORD 


KIND OF BEPAIB 


TIRE 


TIRE 


TIRE 


Tread patch and boot rein- 








forcement 


Used 


tJsed 




Bias cut with boot rein- 








forceiiient 


Used 






Ply wrap and boot rein- 








forcement 


Used 


Used 





DEFECTS AND ADJUSTMENTS 

The repairman should make his inspection and ar* 
rive at a conclusion as to the cause of an abuse or 
defect in such a manner that the tire owner is satis* 
fied that he knows his business. Criticism of the 
tire owner's explanation as to mileage and cause 
should be avoided,, as a broad knowledge of the tire 
business makes it possible to decide as to a possi- 
bility of adjustment and to convince the owner as- 
to the trouble. 

When sent to the factory branch for adjustment,, 
tires are handled by a factory branch adjuster whos^ 
decision is final as far as replaced mileage is con- 
cerned. The owner and repairman handling adjust* 
ments on a tire sold must, for protection, be able to- 
judge the tire as would the branch adjuster, espe- 
cially when the adjustment allowed on other tires is 
less or is refused, due to an oversight on the part 
of the repairman. 

Tires with the serial number buffed off, the name 
buffed off, or the mark ''second'' or ''unguaranteed'^ 
branded on the tire, never carry a guarantee unless 
made by the seller on his own responsibility. It 
must be known and remembered that when such tires 
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are encountered, the factory will allow for no re- 
placement. 

All inspections of tires for injury, abuse, or defect 
4sIiould be made in a manner that will bring all parts 
of the tire under inspection. Examination should 
l)e complete in all cases. Even when one fault has 
been found, or shown to you, continue the inspection 
of the balance of the tire and be satisfied that no 
other injury exists. Use a suitable bench with such 
lighting facilities as will show the surface well. 

First: Examine all around the tire for cuts, 
loose tread, wear, etc. Press heavily down on the 
tread, when loose spots will bulge outward from the 
carcass. 

Second: Examine both sides for blown side wall, 
wear, and indications of broken side wall from run- 
ning flat. 

Third: Examine both sides at bead for rim cuts 
or broken bead. 

Fourth : Press downward to examine inside of tire 
for nail holes, breaks, loose fabric, or indications of 
running flat or underinflation. 

Fifth: On cord fabric tires; in many cases loose 
fabric develops in the carcass of the tire, and it is 
sometimes necessary to probe when determining the 
extent of trouble. 

Sixth : Decide if repairable, adjustable, or junk. 

Many things are taken into consideration in mak- 
ing adjustments: The length of time used or in 
service, the appearance of the tread, the date of manu- 
facture, the territory and the weather conditions un- 
der which the tire is run. On territory adjustments, 
five conditions come up, namely: 
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City mileage on paved streets and smooth driv- 
ing. 

City and country mileage; usually on smooth 

streets and highways. 

Country mileage on highways and level country. 

Country mileage on rolling country and rough 
roads. 

Country mileage in hilly and mountainous terri- 
tory, including rocks and flint. 

Weather conditions are considered with all of the 
above. 

The length of time a tire has been in service is 
calculated as the number of miles per day actually 
run. For example, a 5,000 mile adjustment basis 
might be averaged at twenty-five miles per day for 
the number of days, and the tire should deliver its 
mileage in six or seven months. This would be 
contingent on the country and weather conditions 
under which the tire is used, as it cannot be expected 
that a tire will run as many miles on rough, stony 
roads or in wet, hot weather as it would on city 
streets in good weather. These conditions are not 
controlled by the tire manufacturer, and for this rea- 
son the first condition is not likely to secure as favor- 
able an adjustment as the latter, even though the tire 
has not run the guarantee. Under any condition a 
merit adjustment must either show that the work- 
manship was at fault or the material is defective, 
and that the tire is out of service. If mileage is 
still in a tire and the tire serviceable, usually no ad- 
justment is made. 

Adjustments made outside those of merit or guar- 
antee must be policy replacements. These may be 
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made for the reason that only a few adjustments 
have been received from a certain territory and from 
large dealers. They may also be made where there 
is both a defect or injury and a doubt as to what put 
the tire out of service, and when the injury is not 
such as to constitute abuse of the tire. These are 
matters of courtesy only. 

Adjustments are for replacement of the tire at a 
cost less than the unrun mileage. However, the guar- 
antee states that the tire may be repaired at the 
option of the manufacturer, which is covered under 
the head of ^'Repair Adjustments/' to allow the tire 
to complete its unrun mileage basis and fulfill the 
guarantee. In cases where noticeable abuse has put 
the tire out of service, the tire will be repaired at a 
nominal cost and charged to the tire owner. This 
class of repairs should all be handled by the repair- 
man. 

LIST OF DEFECTS 

The following is a list of adjustments possible when the 
injury was not caused by abuse, knowingly, or unknow- 
ingly. 

DEFECT CAUSED BT REMARKS OB 

ADJUSTMENT. 

Bead Separa- Due to bead pulling apart Adjustment. 
Hon from loosened fabric, or by 

fabric splices crossing bead 

splice. 

Blown Ott Rim Due to cable breaking in Adjustment. 

cable bead tires of S.S. 
type. 

Blown at Due to several splices at P o s s i ble ad- 

Bplice one place, or crossing each Justment. 

other, causing hinge. 
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Broken Above Through bead cover by Fosslb le ad- 

Bead poor bead cotutrnctlon. Justment, a 1 - 

though this de- 

f e c t has re- 

cently been 



Broken Cable 



— loose tread. 2 — buckle ot 
pinch. 

r starts Adjustment. 

Buckled Fabric The fabric buckling up In Adjustment. 
the carcass of the tire he- 
cause of the use of too 
much Tabric, by a. mould 
too email, or by not prop- 
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erly stretching the fabric 
on the carcass. Caused by 
building bead too low and 
wrapping on wrapped tread 
tires. 

Feathering of Due to improper buffing Adjustment 
Tread Edges and roughing. 

Improper Cure Not found in tires now. Adjustment. 

Undercures have soft tread, 
overcures brittle or hard 
tread. 

Loose Bead Due to improper adhesion. Adjustment. 
•Cover 

Loose Tread Due to improper buffing or P o s s i ble ad- 
roughing, or to poor appli- justment. 
cation of cement, especially 
when cushion does not ad- 
here to tread but stays on 
tire. 

Due to over-supply of ma- Adjustment, 
terial or mould too small, 
to buckles in center of tire, 
or building bead too low. 

Due to non-adhesive f ric- P o s s ible ad- 
tioning or defective mate- justment. 
rial and workmanship. 

Should be cemented and No ad justment. 
put into service. 

Due to thin rubber or Possible, 
tread, not delivering mile- 
age. Most trouble, however, 
is in alignment, as treads 
are tested for proper thick- 
ness. 

Under present inspections of the fabric before be- 
ing accepted by the factory, defective fabric is not 



Mould Pinch 



•Separated 
Fabric 



■Separated 
splice 

Worn Treads 
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admitted. The mills are under contract to deliver 
first-class fabric, and defective material is culled. 

There are honest tire owners who deliver tires for 
adjustment and whose word can be taken as correct 
for the mileage run and the time in service. For the 
interest of these owners, every care should be used 
in examining the tire in order that proper informa- 
tion can be supplied the branch adjuster. 

Many unscrupulous owners will make statements 
which, in the mind of the repairman, are incorrect,, 
and he should handle these so as not to antagonize 
them. The correct information in the tire seller's 
or repairman's mind, should be sent in with the tire, 
as all tires adjusted by a factory branch are again 
adjusted at the factory for accuracy of the branch 
adjuster's replacement. Many factories instruct their 
branches that no profits are to be allowed or made on 
adjustments, and at the same time they are charged 
back with mistakes on all other replacements. 

All car owners should be educated to know injuries 
and what causes them, and not to expect adjustments 
for reasons due to carelessness. The sooner this is 
done by the repairman, the more the customer will 
think of him. Perhaps the user does not know the 
cause and would be glad to overcome it; while if he 
does know, he is taking advantage of you and testing- 
your experience to see how much you really know. 
If you know he is wrong and do not say so, his opinion 
is that you do not know much. 

Between the two classes of men it is unnecessary ta 
dispute their statements after you have given your 
opinion. It is then a question of merit adjustment,, 
policy adjustment, reasonable repair, or rejection. 



CHAPTER IV 

REPAIR MATERIALS AND ACCESSORIES 

The repairman works on the manufactured tire 
and has only to select a material prepared for his 
use. This material usually shows the use for which 
it is intended, and the specific gravity of repair 
^ums is always available, especially on good stocks. 
The materials selected should always be of the best 
quality, of good friction or tackiness, and resilient 
and strong when cured. The working materials can 
be classified as gums, fabrics, cements, and miscel- 
laneous. 

Gums — ^Many kinds of gums are available in the 
repair trade. They vary according to the amounts 
of compounds used to obtain wearing or other quali- 
ties in the rubber. Gums of low specific gravity have 
a smaller amount of compound. In this class we have 
cushion gums, tube gums, and cement stock. As the 
specific gravity increases, more compound is used to 
withstand wear and friction. This will be found in 
tread and side wall gums. Too much or an inferior 
compound will lessen the resiliency of the rubber 
after cure. 

Cushion gums are of a lower specific gravity than , 
tread gums, being compounded to obtain resilient, 
adhesive, and quick-flowing qualities. This gum is 
used as a binder between the tread and breaker and 
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throughout the carcass of the tire. It has very little 
wearing quality when in contact with the outer sur- 
face. When used as a cushion, it absorbs and assists 
in distributing the shocks or bruises to the tire 
through the medium of the breaker strip. When 
used in repairing, it acts as a flux or binder in filling 
up breaks in the fabric of the tire. It is used as a 
binder at all tread splices and between all applica- 
tions of new tread gum to the old tread. The average 
thickness used when repairing is 1/32 inch on fabric 
and cord fabric tires, while 1/64 inch is used exten- 
sively on cable cord repairs. These thicknesses will do 
for any and all practical work. Cushion gum is also 
used for gum stripping the edges of fabric splices, and 
should always be used between tread splices and to 
completely cover tread patches in one layer. 

Tube gums are of a slightly higher gravity than 
cushion, as there is considerable expansion, friction, 
and heat to withstand. More sulphur is used, and they 
are of a shorter cure variety, usually ranging from 
five to twenty minute cure. Two kinds of tube gums 
are used, one for inside backing and the other for 
filler gum. The inside backing, or combination gum 
as it is called, consists of a layer of uncured gum, 
coated to a thin layer of semi-cured gum, the 
thickness being about 1/32 inch. This combination 
gum is used on the inside of the tube to back up the 
hole or injury and with its uncured side against the 
tube and the semi-cured side facing the interior of the 
tube to prevent sticking when a cure is made. The 
filler or raw tube gum can be ordered in any thick- 
ness, usually in grey or black. A thickness of 1/32 
inch is, however, the most practical, as it can be built 
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up to any required thickness when cut in strips for 
filling. At the same time it can be used in single 
thickness for sealing strips around the edges of the 
injury to cover the new and old stock. 

Tread gums and side wall gums are practically 
alike in regard to the heavy amount of compounds 
used to withstand road wear and friction. In repair- 
ing tires, these gums should not be used for any other 
purposes than these specified, although tread gums 
may be used for other rubber work. 

The color of the gum is optional with the tire manu- 
facturer and is determined by the compounds or 
chemicals used. For this rfeason the exacting repair- 
man will order his gums from manufacturers to match 
all colors of gums on various kinds of tires. There 
is usually some change in the color of gums after cure, 
and in order to secure the proper final colors for uni- 
form appearance, samples of the various gums should 
be cured on the tube plate and used to arrive at the 
exact tint. This will be of assistance to new men or 
students. 

Tread and side wall gums come in any thickness, 
1/16 inch being used for almost all kinds of work; 
3/64 inch is used on shell type airplane tires, while 
3/32 inch is used to some extent on retreading. 

Fabrics — Fabrics are classified in the tire trade on 
their thickness and the frictioning or coating of the 
surface. Fabrics of the various kinds are used for a 
specific purpose in the construction of the tire or for 
repairs. 

Some manufacturers may friction only one side 
for a certain purpose, while others may friction and 
skim-coat for the same use. The following is a list of 
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possible frictioning (F) and coating (C) for all 
kinds of tire fabrics: 

Building fabric, F 2 sides C 2 sides, weight from 
12 to 171^ oz. sq. yd. 

Building fabric, F 2 sides C 1 side, weight from 
12 to 171/2 oz. sq. yd. 

Building fabric, F 2 sides C 2 sides, weight from 
12 to 17^ oz. sq. yd. 

Bead cover fabric, F 2 sides in light weight, 8 oz. 
sq. yd. 

Bead cover fabric, F 2 sides C 1 side in light 
weight, 8 oz. sq. yd. 

Bead cover fabric, F 2 sides C 1 side in heavy 
weight, 12 oz. sq. yd. 

Bareback fabric, F 1 side C 1 side only, weight 15 
to 17 oz. sq. yd. 

Bareback fabric, F 1 side only, weight 15 to 17 oz. 
sq. yd. 

Breaker fabric, F 2 sides in block weave. 

Breaker fabric, F 2 sides in C 2 sides, coarse weave. 

Cord fabric, F 2 sides in C 1 side, light weight. 

Cord fabric, F 2 sides in C 2 sides, heavy weight. 

Cords, cable, Frictioned and coated outside only. 

Cords, cable, Impregnated, frictioned and coated. 

For regular use, building fabric F 2 sides C 1 side 
is sufficient for all repairs and should be Specified 
when ordered for shop use. 

The term, ^'frictioned and coated,'' means that 
friction stock of an adhesive nature is forced into the 
fabric by calender rolls at the factory which apply 
the first coat or friction into the meshes of the fabric. 
Afterward, a skim-coat is applied by the same rolls 
in order to give more of a binder or flux between the 
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materials when placed on the tire. The coating uan- 
ally runs about 1/64 inch thick. 

All building fabrics, barebacks, bead cover, and 
breakers are classed as square woven fabric. Cord 
fabrics are first made from twisted cords and are 
then bound together by eroaa threads, after which 
they are frietioned and coated similar to common 
fabric. 



Figure 19. — Fabrics. 1 — square woven fabric, plain. 2 — 
fabric, F2, CI. 3— bareback. Fl onty. 4— cord fabric, plain. 
S — heavy cord fabric, F2, C2. 6— light cord fabric, F2. C2. 

Cable cords are composed of several twisted cords 
in which the individaal cord is entirely covered or 
impregnated with the friction stock. In cable cord 
tires or repairs, the cords are built individually, 
while cord fabric is applied in a way similar to fabric. 

Care of Materials — Repair fabrics and gums must 
be kept away from dust, soapstone, oil, sunlight, and 
out of drafts. Select a medium dry place not ex- 
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posed to the light to any great extent, so that the 
stocks will always be fresh and tacky for use. As 
soon as the materials are received, hang them up on 
rolls and provide dust covers over them. Never lay 
rolls of repair stocks flat on the floor, nor stand them 
on end. When using the gums and they stick to the 
hoUand, wet the opposite side slightly with benzine or 
gasoline and the material will loosen. 

Cutting of Materials — Fabrics are cut on the bias, 
or a 45 degree angle, to allow for expansion and 
strain on the material as in the new tire. This also 
allows for. proper shaping to the contour of the tire 
when building, and increases the life and resiliency 
in the repair. Building fabric, when cut straight, 
will bulge and cause hard repairs. Tlie breaker is 
usually cut straight when repairing a tire, although 
many manufacturers cut it on the bias in the original 
tire. Bead covers should always be cut on the bias. 
Gums should be cut with the grain as much as pos- 
sible, as the calendar produces a grain in the rubber. 
All selvage should be cut away from bareback fabrics 
and other materials, as it will cause a bind in the re- 
pair if used. 

In connecting fabric for use, a lap of one inch is 
made by uniting the fabric, which in all cases must 
be done on the bias. Never connect fabrics by cutting 
straight, as such a method will place a direct bind in 
the repair. 

In connecting bareback, one side of the material is 
plain and therefore no connection can be made unless 
time is taken to cement it. The practical connection 
is to butt where it is cut on the bias and to apply a 
strip of cushion gum one inch wide to the frictioned 
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or coated sides. Application of bead cover, would 
answer the same purpose if cut on the bias. 

Should oil, grease, dirt, or bloom appear at any 
time on the gums or fabrics, they can be removed by 
washing slightly with high grade gasoline or benzine. 
The appearance of bloom on raw gums is not a sign 
of inferior material, as all gums will bloom if ex- 
posed to the air for a period of time. This is the 
appearance of free sulphur due to chemical action 
from the air and light, and is also due to chalk and 
zinc oxide compounds. Never allow stock to become 
damp or wet, as blown repairs will result. 

AU rubber trimmings, either in gums or fabric,, 
should be carefully placed in boxes, covered from the 
dust, and saved. The scrap fabric can be used to 
make cement; while all gums, when sorted as to color 
and condition, can be returned to the factory for 
recalendering or for credit on new materials. Gums 
can be recalendered for about ten to 15 percent of 
the cost of new gum, the equivalent being allowed 
on credit. When returing gums to the factory for 
recalendering, a list of their kinds, quantities, and 
weights should be enclosed in the box and fully pro- 
tected. 

In all cases, aim to use up all scrap and small 
pieces of tread gums or cushion. It will be found 
that there is very little waste if this advice is fol- 
lowed. Use all old gums first, and do not get into 
the habit of using the new stock just because there 
is fresh material on hand. Such a habit causes a large 
waste of repair materials. A slight washing with 
high grade gasoline will put life into apparently dead 
material. 
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All fabrics are applied with the coated side down 
against the next ply of fabric or on the tire. In this 
way a f rictioned and coated side is always in contact. 
A slight pulling tension is used when stitching the 
fabric in place, and as the material is applied toward 
the bead, the pull draws the fabric to fit the contour 
of the tire. Wrinkles should always be eliminated, 
and when bunched, the material should be loosened 
up and the wrinkle worked out toward the side of 
the tire. 

Cem&ni — ^Vulcanizing cements can be made by the 
repairman in his own shop, as can other cements 
used in a general line of repairs. Rubber, when cut 
by any solvent, appears for a time to retain its shape 
until stirred to a mass. This is due to the swelling 
or expanding of the rubber itself, while all the time 
it is losing weight. 

When making cement oi any kind, it should be 
stirred evenly and slowly, as it will then have better 
adhesive qualities than if beaten or churned fast. 
The writer is of the opinion that the repairman will 
secure better results by purchasing a good cement 
and sending the trimmings in for credit than he 
would by making cement. This is due to the fact that 
repair materials are not always made of the same 
compound as the factory cement. However, if only 
cushion gum of the best quality is used, and no tread 
gum of any kind is added, fairly good results can be 
obtained for regular work. Regular cement stocks 
can be ordered if desired. All cements should be 
stirred before using. 

Solvents of rubber include high-grade gasoline, 
benzol, alcohol, ether, naphtha, toluene, carbon disul- 
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phide, chloroform, and hydrocarbons of coal oil and 
coal tar. There are other chemicals used as solvents 
of rubber, but for the practical repairman, high-grade 
gasoline or benzol is used in the shops. Many dif- 
ferent theories are advanced as to what makes the 
best vulcanizing cement for shop use. 

When cement is to be made in the shop, a good 
grade of gasoline should be used first to cut the gums 
to a thick solution, x Then add about twenty-five per 
cent, or one quart to the gallon, of benzol or high test 
gasoline in order to secure drying qualities. One 
pound of good cement or cushion gum to one gallon 
of gasoline should be used and stirred gradually. 
Should the gum not cut smoothly, add one ounce of 
alcohol to hasten cutting. This will also have some 
tendency to temper the cement. 

While good high-grade gasoline is recommended 
for mixing cement, benzol is likely to give the better 
results provided good gasoline cannot be secured. 
The benzol takes slightly less time to dry and leaves 
no oil. The present grade of so-called gasoline car- 
ries considerable oil. Gasoline can be tested by plac- 
ing a small amount on a piece of white paper; if it 
evaporates leaving no trace on the paper, it is safe 
to use. Good gasoline with a low end boiling point 
will leave a white appearance on the hand when 
evaporated. Gasoline might have a high gravity of 
about seventy-five degrees and still contain oil which 
will cause trouble. Good results can be obtained from 
high-grade gasoline, as the use of benzol causes the 
cement to become hard in a short time, requiring a 
quick build-up. Benzol, like gasoline, should be kept 
away from an open fire, as it ignites very easily. 
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Keep the cement covered at all times while it is 
cutting. This will keep out the dust and dirt and also 
prevent evaporation of the gasoline. 

Patching and acid-cure cements should be pur- 
chased from the manufacturer. These are used for 
all cold work, such ajs applying tube patches, valve 
pads, splices, repairs to raincoats, patches to boots, 
etc. With the acid-cure cement, the curing acid is 
used. This is merely a solution of carbon disulphide 
which can be purchased at any drug store and used. 

. COMPLETE LIST OP REPAIR MATERIALS 

The foUowing list is complete as to materials ordinarily 
used in repair wark: or fdr service in a large vulcanizing 
shop. It also gives the use and description of the article: 

Acid (Carbon Bisulphide). — ^Used with patching cement 
for appli«ation of patches. The acid is brushed quickly over 
the cement and the patch or splice applied at once. 

Alcohol, — ^Mixed in quantities of one ounce to the gallon 
to assist in cutting rubber for vulcanizing cement. 

Bands, Retread. — Come in any size for retreading work 
and can be purchased plain, ribbed, or in non-skid design, 
according to the manufacturer. 

Boots, Lace-On. — Used in sizes to cover blow-outs or weak 
places in tire. Applied with laces. 

Boots, Hook-On. — Used the same as lace-on boot, coming 
with clincher or hooks to fasten under the bead of the tire. 

Brushes, Bufpng. — Can be supplied in six, eight, or ten- 
inch size with any spindle hole. 

Cap, Dust. — ^Used for applying over the entire valve to 
keep out water and dust. 

Caps, Valve. — Applied to tube valve of any gize. 

Cement, Patching. — A chemical gum cement for cold* appli- 
cation of patches to rubber. 

Cement, Acid Cure. — Similar to patching cement, but of 
lighter quality. Set with acid. 

Cement, Vulcanizing. — Used for all tire and tube repairs 
where vulcanization is made. 
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Figure 21. — Repair accessories. I — everlock, 2 — lace-on 
boot. 3 — cord patch. 4 — acid, 6 — khaki -back, t — rubber 
patch. 7— tire plaster. S — flap. 9 — talc. 10 — rellner. 11 — 
retread band. 12 — tape. 13— patches. 14— valve cores. 16. 
IB. 17 — valve pads. 18 to 21 — valves. 

Cords, Cables. — Ordered In Inner and outer sizes accord- 
ing to conatnictlon of tire tor repairs on cable cord tirea. 
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Must be purchased from same manufacturer as the tire to 
l)e repaired, or secured from old tires. 

CcfreSj Valve, — Used in all tube valves for holding air in 
the tube. 

Fabric, Bareback. — ^Used as a last ply on reinforcement to 
repair, for friction or coated one side. 

Fabric, Building. — ^Used in all rebuilding on pneumatic 
tires, frictioned two sides, coated one. 

Fabric Breaker. — Placed over the cushion, below the tread 
and around the tire. 

Fabric Bead Cover. — ^Used In one or two plies for chafing 
strip on the bead of the tire. 

Fabric, Cord. — ^For rebuilding cord fabric tires. Use same 
kind as make of tire. 

Fabric, Everlock or Khakiback. — Used for general cold 
patching work on tubes, etc. 

Flaps. — Ordered in size to fit the individual tire. Pro- 
tects the tube against the rim and beads of the tire. 

Filler Strips. — Use to fill bead channel of Q.D. rim when 
applying a S.S. tire, also in bead mould when curing tires 
in emergency. N 

Gasoline. — For general shop work, such as washing stocks 
and repairs, making cement, and for operation of gasoline 
burner outfits. 

Glycerine. — Used for polishing or shining rubber, not 
wholly beneficial. 

GurUf Combination Backing. — Used in tube repairs for 
backing the hole repair. Semi-cured one side. 

Chum, Cushion. — For filling injuries, such as a cushion to 
the repair, and for application between tread splices. Thick- 
ness of 1/32 or 1/64-inch used. 

Chum, Patching. — ^A cured thin rubber for general cold 
repairs. 

Gum, Tread. — For all outer repairs to the tire; acts as 
sole to shoe; 1/16-inch mostly used. Colors are optional for 
the tire worked on. 

Chtm, Tube Filler. — Used in five to twenty minute cure 
varieties for tube repairs in filling the hole. 

Mica or Talc. — Used for lubricant between tube and case, 
being dusted or sifted into the casing when the set-up is 
made. 
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Pads, Valve, — Or valve bases, for application in sizes to 
tubes when Inserting valve. 

Paper, Sand or Emery. — ^Used for cleaning moulds and 
plates and for general shop use. 

Paint, Graphite. — For application to rims to prevent freez- 
ing of tire to rim. Graphite with paraffine, makes a good 
medium to prevent tire from sticking in mould. 

Patches, Blow-Out. — Made of several plies of fabric; to 
place in tire over a small hole to protect the tube tem- 
porarily. Fillers of this kind are injurious. 

Patches, Cementless. — ^Used for repairing small holes in 
tubes by dipping in gasoline and applyinp^- Made in sizes. 

Patches, Cement. — Same as cementless patches, but applied 
with patching cement. Made in sizes. 

Patches, Cord. — A special blow-out patch made to be vul- 
canized in cord tires. Made in sizes. 

Reliners. — Made in sizes or as ordered for reinforcements 
to the inside of a tire run flat or broken on the inside walls. 
A temporary repair unless properly cured. 

Staples, Cord. — ^Used in repairing Silvertown cord tires. 
Sizes, No. 2 and No. 4. 

Soapstone. — ^Used in general shop work to prevent sticking 
of tires to moulds, etc., also as filler for non-skid tire treads 
when curing. 

Tags, Repair, — For identification on all repairs in the 
shop. 

Tape, Tire. — For general shop use and sale to customers. 

Valves. — Made in sizes for the tube. 

Valve Parts. — Such as washer, bridge washer, valve nut, 
rim nut. All ordered in sizes to fit the valves in us3. 



CHAPTER V 

TOOLS 

As in every other trade, the workman must have 
good hand tools. This is more essential in this than 
in many other occupations, due to the fact that it 
requires skill to cut down tires and to build them up. 
No expert tire repairman will attempt to work with 
dull and greasy tools and they should never be found 
in the shop. All knives and implements should be 
sharp, and free from grease, oil, and soapstone, which 
are injurious. The following list of tools has been ar- 
ranged in the order that a repairman works. 

An outfit as complete as listed is not required in 
smaller shops, and for this reason the essential tools 
have been marked with an asterisk (*) in order to 
provide a list suitable for one man doing all the 
work. Shop equipment will be described in another 
part of this book. If possible, all tools should be 
placed in separate boxes for each kind of work, and 
not allowed to lie on the benches and floor, as much 
time may be lost in looking for them. 

Items checked are the tools ordinarily used, being 
duplicated in different sections of the work. 

GENERAL SHOP TOOLS 

Outside of actuaUy repairing tires, many cases require 
extra tools for handling the situation and keeping the plant 
and shop in order. 
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Bar, Claw, — Useful in opening boxes and general shop 
work that requires prying. 

Blades, Hack Saw. — To replace those worn out. 

Braces and Bits. — For general shop work. 

Brushes, Counter (Hair J. — For shop cleaning and dusting. 
Essential and used daily. 

^Brushes, Bufflng (Wire). — Eight or ten inches long, for 
buffing tires and tubes. 

*Cans, (Gasoline, — ^A number of one-gallon size for gaso- 
line, oils, etc. 

*Chisel, One-half Inch Cold. — Required in many cases for 
splitting valve nuts and general work. 

Files. — Twelve inch flat for general shop work. 

Funnels. — Useful in pouring gasoline, etc. 

Hammer, Claw. — General shop work. 

Hammer, Machinist. — Two-pound, general shop work and 
changing work. 

Level, Wood. — Used on line shafts and for general use. 

*Pliers, Combination Six Inch. — Every repair and service 
man makes use of this tool. 

Saw, Hack. — For general shop work. 

Stiw, Hand. — For general shop use. 

Tool, Dressing. — ^Used to keep emery stones straight and 
true. 

*Vise, Bench. — Used for all general shop work. 

*WheelSf Eight Inch Carborundum, — For shop grinding 
and grinding of tubes and cases. 

Wrench, Fourteen Inch Stillson Pipe. — A useful tool for 
tightening piping and fittings on steam lines. 

TUBE REPAIR TOOLS. 

*Brush, Cement. — Of V^ inch width, used for applying 
patching or vulcanizing cement to tube holes and repairs. 
Separate brushes should be used to prevent mixing the 
cements. 

Brush, Wire, — ^A flat brush used for roughing a tube re- 
pair when no buffer is available. Useful at all times on the 
tube bench. 

Delator, Tube. — Hand winding device for forcing air from 
tubes before tying up for delivery or the shelf. 

File, Six Inch, Three Cornered. — Used for general work on 
the bench. 
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*File, Twelve Inch Flat. — Principal use is for removing: 
valve cores by pointing the handle end. 

*PlierSf Six Inch Comhination. — General bench use for 
removing nuts, bridge, washers, etc. 

*Plier8, Plugging. — Used for holding combination back- 
ing gum while inserting through the hole, and also for 
plugging filler gum against and into the cemented side of 
the injury. 

* Roller, 2"x2" Flat. — For rolling down repairs and splices 
and uniting gums, also as a building tool. 

*8crew Driver, Four Inch. — For lifting valve washer and 
for loosening splices and valve pads. 

Scissors, Curved. — Useful in cutting circular holes around 
injury. 

*Scissors, Straight. — For cutting gums and holland. Also 
as a building tool. 

*8titcher. One Inch Corrugated. — For stitching all repairs 
on the tube. Also as a building tool. 

Valve Socket Wrench. — Made from brass pipe to fit down 
over the valve and heated while driven to fit the nut. A 
handle is then inserted, making the best tool for removing 
valve nuts. 

*Valve Tool. — A four part tool for removing valve core,, 
reaming, tapping and smoothing valve. 

VisCy Bench. — ^Useful for general bench work. 

Vulcanizer, Gasoline. — For curing patches when the tube 
plate is cold. 

Wrench, Bicycle. — For removing or starting valve nuts 
when rusty or frozen on. 

*Wrench, "S." — Used for same purpose as bicycle wrench, 

*Wrench, Star Valve. — Two sized valve nut removers, used, 
extensively. 

CfUTTING DOWN TOOLS. 

Awls, Locating. — ^Used by the beginner and forced through 
the tire from the inside and at both ends of the injury. This 
shows the exact length of the injury outside the tire. The 
section is then marked and started. 

*Awls, Fabric. — Usually of the ice pick type, for prying^ 
and loosening fabric and cords so they can be removed with, 
the pinchers. Sometimes called scratch awl. 
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*Brush, Cement, Four Inch, — For cementing all repair 
work at the bench. 

Brush, Tack, — Made in the shop by driving tacks througli 
a leather strip and applying to wood back. Its use is to* 
rough-splice in the tread so that the cement will run in and 
take hold. Rasp is also used for this purpose. 

Brush, Wire, — A narrow wire brush used for cleaning in- 
side of case with gasoline, especially when the tire has & 
stiff bead and cannot be turned without bending or breaking 
the bead. 

*Cans, Covered, — Provided for holding water, gasoline, 
and cement for bench use. 

*File, Three Cornered, Six Inch, — Used for beading or 
notching the fabric knife. 

*Ooggle8, — For use when buffing, to keep rubber and dirt 
from the eyes. 

*Oauge, Tread, — ^For marking tread when it is to be re- 
moved for retread. Also a building tool. 

Hooks, Pulling, — Either single or double gripping and 
pulling fabric after loosened or in strips. 

*Hooks, Layhack, — ^Made in the shop of No. 10 iron wire 
and sharpened on both ends, after which it is Vd to catch, 
the layback and to hook into the tire to keep them apart 

*Hook8, Drying. — Placed at the top of shop for drying: 
cemented tires. 

*Hook, Work, — ^Arranged from ceiling with heavy cord 
to support tires while doing inside scraping or cementing. 
Some shops use a special frame with set in rest plugs. 
Used also in building. 

*Knife, Fabric, — ^A 1% Inch knife with a bead or notch 
filed in the end for slitting fabric in steps and strips. Can 
be purchased or made from an old worn down rubber knife. 
Should not be notched too deep, as it will then cut the 
under ply. 

*Knife, Skiving, — ^A four inch knife tapered to a sharp 
point for trimming and rounding a hole or injury and for 
all skiving to a feather edge. 

* Knife, Tread. — Usually a four inch rounded knife for 
cutting the tread layback and along the sides of tread. 
An old rubber knife will make a tread knife. 

* Knife, Ruhber. — A six inch knife for cutting away rub- 
ber and general trimming. 
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Mandrels, Wood, — A wooden form made in sizes to fit 
inside the tire and give body or shape while cutting down. 

Mandrel Forme. -r-Mside of wood and used for turning 
tires and for holding the tire for inside work after turning. 

*Pinchers, Carpenter, — Five inch length for pulling old 
rubber and fabric from the carcass after being loosened. 

Prodding Tool. — A long, thln-bladed knife or probe for 
inserting under plies in tire to locate loose or separated 
fabric. 

Rasp, Wood. — Twelve inch length for roughing all re- 
pair work, especially on tread cuts and splices. 

*Rule. — Steel or wood for measuring repairs and mark- 
ing work. 

Scraper, Tire. — A three-cornered tool for scraping in- 
side of tire when not possible to be turned. 

Screw Driver, Four Inch. — For same use as fabric awl, to 
loosen fabric and for general prying of a heavy nature. 

*Spreader or Jack. — ^Wood blocks for spreading the tire 
for inside work and cementing. Also made in metal with 
notches for the same purpose. Called tire jacks or stretch- 
•ers. Fla't, one inch wide and about eight inches long. 

*Sand Stone 2^'x2''xS^. — Used for sharpening flat knives. 
(Carborundum sticks or stones can be used. 

BUILDING UP TOOLS 

*Awl, Perforating. — Sometimes called punching awl. A 
■short, thin-bladed awl for perforating gums to release air 
and for perforating air vents in the whole repair before 
•curing. 

Cans. — ^For holding water in which to dip knives while 
cutting; also for gasoline for washing. 

*Oauge, Tread. — Used for marking the side wall on both 
sides for application of retread. The bead is used for a 
guide. 

*Hook, Work. — ^Made of one-quarter inch iron. Han^s 
from ceiling on adjustable cord. Used for holding tires 
during inside work. Some shops use a slide rack placed 
against a wall or rack. 

*Knife, Trimming. — A six inch knife, same as cutting 
knife, for trimming off surplus gum and edges. 

Knife, Stubbing. — ^Made from a broken knife about three- 
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quarters of an inch long and rounded. .Used for inside 
cutting by pressing lightly on the fabric just below bead 
toe. 

Mallet, Ruhter, — A large rubber hammer used in some 
shops for tapping and pounding repairs for uniting. 

Rasp, Wood, — ^A course twelve inch rasp used in many 
shops for trimming and shaping repairs on tread. Good 
smoothing can be done with this tool. 

^Roller, 2''x2'* Flat.^A round steel block with handle 
for rolling gums. The uniting of flat gums is best done 
with this tool. . 

Roller, Cord, — ^A small round steel roller, with ribbed 
corrugations to fit cable cord tires. Made in three sizes. 

Roller, Concave, — Of 2x2 inch size, used for outside re- 
pairs and retreads. The curve of the roller fits the contour 
of the outside of the tire. 

Roller Convex, — Of 2x2 inch size used for inside rolling 
of reliner and patches. The curve of the roller meets the 
inside contour of the tire. 

Roller, Porcupine, — ^A small roller with sharp steel points 
about three-eighths of an inch long, used for same purpose 
as perforating awl, in perforating repairs and gums. 

*Rule, Steel or Wood, — ^Used for measuring gums, fabrics, 
etc., when building. 

Screw Driver, — ^A small four inch bulldog type for prod- 
ding or loosening gilms before trimming. 

* Scissors, Twelve Inch, — ^Used for cutting gums and 
fabrics. 

^Spreaders, — Sometimes called tire jacks or spreaders. 
Can be made of wood blocks of various lengths, and used 
for spreading the tire while working on the inside. 

*Stone, Sand, — Or carborundum stick, for sharpening 
knives. 

*8titc7ier, One Inch Corrugated. — For narrow rolling or 
uniting of gums or fabric in a repair. Also made smooth 
and in other sizes. 

*8traight Edge.— A wood rule, preferably five feet long, 
for marking fabric when cut on the bias across the roll. 
1 

STEAM AND CUBING TOOLS 

I Brush, Cement, — Used for applying patching cement to 



pad and tire when the pad is set by this method. 
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'Brush, Wire. — Large wire brush for cleaning and re- 
moving soapstone from tire, 

* Clamp. — Uaed for locking bead moulds together on 
clincher and Q. D. tires before placing In the mould. S. 
S. tires are set in first and the bead mould then placed. 

Clock.— For time. 



Figure 25— Curing toi 
knite. 3— pliers. 4— tri 
prodding tool. 7 — wood r 



Otoves, Leather. — Used in pairs for handling hot bead 
moulds and for general steaiti work. 

Gauge. Atr. — Used for testing air bags when Inflated, and 
frequently to show leaky bags. 



02 TIRES AND VULCANIZING 

Knife, Rubber. — ^A six inch knife for trimming cured 
work. ' 

*Knife, Soapstone. — ^A flat, long-bladed knife with dull 
edge for applying wet soapstone to non-skid designs. 

* Mallet, Rubber. — Large hammer for tapping tight bead 
moulds into place. 

*Plier, Combination. — For general use, turning pet-cocks, 
etc. 

Prodding Tool. — Used like a screw driver, mostly to loosen 
bead moulds. 

*Ra8p, Wood. — For smoothing and rasping repair work 
and for taking oft bumps or ridges. 

Ruler, Steel or Wood. — For measuring length of completed 
repairs. 

* Screwdriver, Six Inch. — ^Used for removing bead moulds 
and for general work. 

Thermometer. — Used for indicating temperature of 
moulds, etc. Better to use thermometer connected to steam 
line. 

CHANGING TOOLS AND SERVICE ACCESSORIES 

Service or changing tools are the most neglected items 
In a shop, while they should be the most important. The 
success of a repairman's business depends on the class of 
service that is given under the eyes of the owner when 
changing and placing tires on the car. For this reason, 
r. complete set of changing tools should be arranged in a 
portable tool box with handle. The box should also con- 
tain Such accessories as required to put the tires on a car 
into running condition when at a distance from the shop. 
When at the shop, all tools should be ready for instant use 
and not lying all around. 

CHANGING TOOLS IN BOX 

These tools are all used 

Chisel, Cold. — Used for general work in changing. 

Gauge, Air. — For testing inflation. 

Hammer, Machinist. — Of two and one-half pound weight 
for tapping rim from car and for applying tires. Should be 
of firood weight to prevent recoil. 

Jack. — For raisinr' car and for forcing split rims into 
place with use of woe' b^od's. 



Figure 26.— Sprvice and tire chanKlng tools. 1, 2, S— 
slnKle rim wrenches, 4 — jack. 5^ — -khakl-back patch. 6 — 
laqe-on boot. 7 — blow-out patch, g — valve pad. 9 — utility 
wrench. 10 — Hap. II — gasoline vulcanlzer. 12 — valve tool. 
IS— perfect tire tool. 14— hammer. 15— valve. 16— mica. 
IT— tire tape. 18— tire putty. 19— cement. 20— patch. 21— 
tube gum. 32- plugging pliers. 23— trimming knire. 24 — 
wrench. 25— valve cores. 26— pliers. 27- shears. 2S— screw 
driver. 29 — changing tooL SO — pump. 
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Pliers, Combination. — For loosening rim nuts and for 
general work on lock rings. 

Pump, Air. — A hand pump, usually two or three cylinder. 
Should be kept in good condition at all times. 

Screw Drivers. — Two ten inch screw drivers are best for 
applying tires of all types. 

Tank, Air. — Used in place of an air pump on good service 
cars. Usually carries 200 pounds pressure and has hose 
attached. 

Tire Tools. — Special tire tools can be secured for hand 
use. One with a curved lip should be used for good service. 

Yalve Tool. — ^For reaming valves and retapping. Also 
for inserting cores. 

Wrencli, Flat. — Useful for general work. 

Wrenclies, Rim. — ^Used in sets or in a single adjustable 
type to fit all sizes of wedge nuts. 

SERVICE ACCESSORIES IN KIT 

(For road service away from shop) 

Boots. — Lace or hook-on, in sizes as used. 

Brush, Cement. — ^A small brush for applying vulcanizing 
or patching cement. 

Cement. — Patching or vulcanizing, in small cans. 

Knife. — For trimming. 

Pad, Yalve. — ^For replacement in extreme cases. 

Patches, Cold. — ^Either for use with patching cement or 
gasoline patches for quick repair of punctures. Khaki 
l)ack patches can be carried in sheets and cut to size. 

Plugging Pliers. — For general patching work if vulcaniz- 
ing is done. 

Scissors. — Small pair for cutting and trimming hole and 
material. 

Talc. — For lubrication of tire before inserting tube. 

Tire Dough or Mastic. — ^For applying in small cuts. Not 
'essential. 

Valve. — Two should be carried for emergency. 

Yulcanizer, Gasoline. — Should be carried with small 
amount of gasoline when curing is done. Also carry some 
l)acking and filler gum. 
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In this connection, where a regular service car is 
used, it is advisable to carry an extra tube and new 
or old cases, as the size of the tire can be learned when 
a call comes for service* 



CHAPTER VI 

FABRIC TIRK REPAIRS 
CUTTING DOWN AND BUILDING FABRIC TIRES 

When the repairman has become acquainted with 
general information relating to tires he is better able 
to begin the various operations and repairs which are 
used for remedying the different injuries. The fol- 
lowing detailed steps for each operation are given in 
the order found while cutting down or building up 
a repair. They are also arranged in proper order 
either for a shop of only one bench, or for progressive 
arrangement as the work goes through the shop. 

Almost every known system of repair is shown in 
order to enable the workman to follow the system 
used by the shop that he may be working in. Some 
methods of repair are not used by good shops; how- 
ever, the workman must be able to conform to the 
methods of his employer until such time as he is able 
to demonstrate the recommended repairs that are 
selected for long service. Repairs shown as standard, 
when properly made, can be depended on to deliver 
satisfactory mileage and long service. 

The first operation in repairing tires is that of 
cutting or tearing down, which makes the tire ready 
for buffing, cementing and then building before going 
to the steam room. During the operations of cutting 
and building, there are many strict rules that should 

96 
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be adhered to and which are common in most repairs. 
To a great extent, the suceess of the repair depends 
on proper diagnosis and on cutting without injury to 
the tire in appearance or strength. Almost any work- 
man can, with a little practice, build up a tire by 
following the steps laid out, but it takes a good work- 
man to get the job ready to meet the conditions of 
changing or adding a combination of repairs. 

GENERAL BULES FOE CUTTING DOWN 

I. Have all tools sharp and available at the bench. 

2^. Decide on the kind of repair to be made before 
cutting into the tire. 

3. Junk all tires with badly broken side walls, loose or 
separated fabric all around, broken cables, fim-cut all 
around; or, in fact, any tires showing injuries or abuse 
that would make the repair cost more than the mileage to 
be had. 

4. Have all tires thoroughly dry for good work. Drying 
can be done after cutting. 

5. Remove all dirt and dead or wet fabric in a tire. 
These will cause friction. 

6. Entirely eliminate or step down the injury, so that 
no hinge is left in the repair. 

7. Aim to remove or step down all but two, or in some 
cases three, plies. 

8. Step down all overlapped fabric or skive to a feather 
edge. 

9. When cutting too deep, skive or feather edge the cut 
to allow cement to brush in. 

10. Skive around the hole when two or more plies are 
left. 

II. Round all breaks at ends to stop further breaking. 
12. Wash all repairs with high test gasoline to remove 

oil, grease, etc. 
. 13. Cut all tread splices at a 45 degree angle for good 
connection. 

14. Aim to carry all cuts to the toe of bead, except the 
last ply, which should end at the " heel. Exceptions will 
occur. 
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16. Cut all splices on non-skid tires at the highest point 
of tread for pressure when in the mould. 

16. Never attempt extensive repairs on tires with mould 
pinches, huckles, etc. 

17. When tread layback is no good, replace with new 
tread section or one cut from an old tire of similar design. 

18. Use only the best grade of gasoline in a}l work. 

19. Sectional repairs that do not hold up are usually 
due to not stepping the fabric far enough back from the 
injury. 

20. Never pull a tread away from a tire — always cut it. 
If it will pull from the carcass, it is also likely to loosen 
between the tread and breaker, which will cause trouble 
later. 

21. Never cut fabric steps in the bead channel or center 
of tire. The former invites rim cuts, while the latter ex- 
poses a cutting edge to the other materials when' running. 

22. Make reliners and blow-out patches from old tires. 
A good vulcanized reliner is worth three commercial ce- 
mented reliners. 

23. Never cut away good tread laybacks. They will wear 
as long as the rest of the tread. 

24. Make single laybacks when possible; double lay- 
backs when the tread is broken across. 

25. When loose fabric develops after cutting a section, 
enlarge the section in order to eliminate the loose fabric, 
or junk it if this is impossible. Loose ifabric at the end 
of a repair will cause the downfall of the work. 

26. When cutting down for retread and using new gum, 
keep the tread line up as far as possible. 

27. In making a layback on narrow-tread tires, cut the 
layback wider, so as to be the same as if tread line was 
evident. 

BUFFING RULES 

1. Always . buft both inside and outside of. the repail*, 
taking away the dirt, soapstone, and dead material. In 
all cases carry the buffing over the repair to rough the 
tire so that cement will adhere readily. 

2. Rough all splices and parts on which new gum will 
be placed with a rasp or tack rasp. Also rough retreads, 
especially cords, until the cords shine. 
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3. If the buffer does not reach all points, use a scraper 
or knife and soften with gasoline. 

4. Remember that buffing is as important as any part of 
the repair. 

5. Buft inside three inches longer than the job, ready 
for inside section or reinforcement. 

CEMENTING BUIAS 

I. Have the repair perfectly dry for applying any ce- 
ment. It will not dry otherwise. 

8. Two coats are applied. Each is allowed to dry fully, 
the time depending on weather conditions and the kind of 
cement used. Good results are obtained by mixing the first 
coat a little thinner and allowing it to dry one to two 
hours, the second coat drying about two to four hours, or 
until tacky. 

3. Good vulcanizing cements should be cut two to one. 
One gallon of gasoline to one gallon of cement, making two 
gallons. 

4. Always brush the gasoline about one inch over the 
repair on the outside to allow for trimming, and about three 
inches over on the inside. 

5. Should a small portion of loose fabric show up, run 
cement under it. Be sure it is dry. 

6. Use only the best grade of gasoline in thinning or 
cutting cements. 

7. Cement can be dried too long before the materials 
are added to it. It then loses adhesiveness by forming a 
crust. 

8. Cemented tires should not be placed in a draft, as 
they will crust over and remain damp underneath. 

9. Use only good cement or cushion gums when making 
cement. 

10. When, by removing a misplaced piece of fabric, 
cement is pulled away from a job in a small place, re- 
cement in the regular way. 

II. Vulcanizing cement is made by using one pound of 
cement or cushion gum and one gallon of high test gasoline. 
Cutting is hastened by later adding one ounce of alcohol. 
Stir regularly and slowly. Do not beat it too hard as this 
will cause a poorer grade. 
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Plies of Fabric — In starting a repair, it is necessary 
to know just how many plies are in the tire, also to 
know the construction of the plies at the bead in 
order to cut the plies out. Knowledge of the number 
of plies is necessary for marking off the section a 
certain number of inches from the end of the injury 
in order to cut a splice for the start of the layback. 

In the double layback method, the tread is cut 
through the injury, either straight across or diagon- 
ally. Some repairmen remove a narrow strip about 
two to three inches wide, but the writer does not 
favor this method except in cases where the tread is 
already cut across, or on cable cord tires where a 
complete carcass foundation is made in the tire. 

The reasons against the double layback are plain, 
namely: there are two or more plies under the splice 
in the center whifeh iias to be filled up with cushion 
gum or to which the overflow runs. Cushion gum is 
more pliable and yielding than fabric, and the result 
is that, when the repair is completed, there is a yield 
or push-in at the splice every time the tire turns on 
the ground. This movement will in time open the 
splice. This same result is found in all repairs 
where a hole is merely filled up with cushion or tread 
gum, which, when opened, is found to be ground to 
a powder or a fine mass. If the splice is started on 
the solid carcass of the tire there will be less yielding 
under the joint and it will last longer. 

Should the number of plies removed be past the 
core center, take a ply from the inside. 

It is from the following table that all marking off is 
done on the fabric section. It is to be noted that 
on all fabric tires : 
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Two plies are removed for either outside or inside 
sections up to 4", inclusive, 

Three plies are removed for either outside or in- 
side sections for 4^^", 

Four plies are removed for either outside or inside 
sections for 4^2'' and 5", which allows the last ply 
removed to be at least IV^ to 2 inches from the edge 
of the injury in order to give good holding surface. 

SCALE OF PLIES TO BE REMOVED IN FABRIC TIRE 





In sectional work from outside. 




From inside. 








Measure 


Re- Measure 






Has Remove 


for 


move 


for 


Size 


Kind 


No. Ply Ply 


Splice 


Ply 


1st Cut 


3" 


Motor Cycle 


2 to 4 1 to 2 


4" 


1-2 


4" 


3" 


Regular Tire 


3 to 4 2 


4" 


2 


4" 


3^5" 


Regular Tire 


3 to 4 2 


4" 


2 


4» 


4" 


Regular Tire 


5 to 6 2 


4" 


2 


4" 


4V2" 


Regular Tire 


6 3 


6" 


3 


6" 


5" 


Regular Tire 


6 to 7 4 


7" 


4 


6" 


5^^" 


Regular Tire 


7 5 


1" 


4 


7" 



For Any New Tire — For any and all repairs to a 
tire, a careful study of the cross section will show the 
ending of the plies or cords at the bead, and the con- 
struction will enable the repairman to immediately 
determine the repairs required and how needed. 

ENDING OP PLIES AT BEAD 

After the section has been properly marked oflE 
and cut for an outside section, the repairman en- 
counters the various bead constructions and the end- 
ing of the plies which must be taken into considera- 
tion as the section is cut. In order to prepare the 
workman to make the cuts correctly and in order to 
remove the plies correctly, it is necessary to know 
this construction at the start. 
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There are tires eonstrueted with a bead cover or 
chafing strip, while others have none. In some eases 
Q. D. tirea are made by adding a false bead held oq 
by the bead cover alone. This is often found in 
clincher body cord fabric tires of recent construc- 
tion. On some tires the plies do not end at the toe 
or- heel in even plies, but are either brought over 



Figure 30.— Marking the section. 1 (right) — splice 
cut at this point. 1 (left)— extend lay-back to c 
2 — one-half Inch from 1, remove Bidewall and bead 
3 — one Inch from 3, remove flrat ply to toe of beai 
one Inch from 3, remove second ply to heel of beai 
Injury one and one-half Inches from 4. It is only net 
to extend splice on Inch for every extra ply to be rt 
In larger tires. 



from the inside and carried up the outer aide wall, 
or brought down over the bead from the outside and 
carried up inside of the tire. This will be found in 
the Dunlop S. S. types and in many heavy-duty tires. 
The reason is to give a wrap under the cable which 



holds the bead and in which a rabber core is not 
found. 

Witli Bead Con er.— Remove the bead Bimllarly to a ply 
and build Into the bead when replacing the fabric. 

No Bead Couer,— Cut the first ply off diagonally on the 
eide wall. Then come down and remove the ply as If It 
was the bead cover. This allows for dropping the last ply 
of fabric Into the step for an even repair and still carries 
It well out on the tire at the top. 



t beada. Top, left to rights 
th i-ohlB hnne: dunlap straight 
) right— soft bead 



With False Bead. — When this bead Is encountered, cut 
off a splice between the bead cover step and the first ply of 
fabric and lay the false bead back. Then continue the steps 
as if for a S. S. tire. Build on the last ply over the bead 
after the other piles have been applied In their places. 
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Dunlop Types, — When the ply Is encountered coming up 
the side wall, split between the steps and lay back, building 
up again when the ply is laid in to replace the injured ply. 

Types in cord fabric are shown under operations 
on that type of tire. 

Many repairmen have various ways of ending their 
plies on regular standard tires when cutting down. 
Some end the last ply on the side wall, which givea 
fairly good service; others carry all plies to the toe 
of the bead, the advocates of this method claiming 
more strength. 

The most practical ending, however, is to carry 
all plies to the toe of the bead when possible, except 
the last one off, and cut the last ply off on the ridge 
of the heel. There are several good reasons for this, 
one being that three plies are replaced for two taken 
out. The bead is not made bulky and will fit the 
bead mould more easily, and it has been found that 
a perfect bead can be obtained. Another reason is, 
that the first ply can be immediately trimmed and 
put out of the way to allow the next ply to carry 
over. Still another reason is, that the tendency to 
allow the fabric to bridge the bead is overcome, which 
means that the fabric is not worked down into the 
neck of the bead but frictions from the side over to 
the heel of the bead, leaving a hollow space. 

The result would otherwise be that the fabric is 
creased and stretched, inviting, in some cases, a 
direct rim cut in the repair and in many others 
leaving a ridge in the neck. Another important reason 
for ending the last ply at the heel is, that should the 
b^re core or cable be encountered, it is not being en- 
tirely exposed if ended at the heel. 
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As mentioned under tire construction, the parts of 
a tire met with are the high point, tread, tread line, 
breaker, cushion, carcass or fabric, side wall, bead 
cover or chafing strip, neck of bead or channel, heel 
of bead, toe. of bead and bead core; also the anchor 
strip in some tires. With these parts thoroughly 
known, the workman will have no difficulty in pro- 
ceeding through any and all operations which follow. 
Remember to be cleanly and pay attention to the 
small things. These are essential. Also, develop 
rapid workmanship, with neatness, and the outcome 
will be repairs outliving the tire itself and escaping 
the censure of the most critical. 

When operations are duplicated, references are 
made to the isimilar repair. 

BUILDING UP TIRES 

In the building up of the repair it becomes neces- 
sary to replace such materials or make such additions 
as will again bring the tire into serviceable shape 
and with the strength of a new tire when cured and 
put in use. At the building bench will usually be 
found the foreman or workman who has acquired 
the combined habits of the expert; such as speed, 
knowledge of the trade, orderliness, and above all 
others, cleanliness; together with sufficiently careful 
work to deliver a smooth repair with strength for 
curing. All materials, and for what use they are in- 
tended, must be known by sight. As in cutting, 
there are general rules which cover the entire work 
and which should be remembered. 
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General Rules for Building Up 

1. Remember that work done over is the outcome of 
carelessness, for which there is no excuse. It is either 
caused by poor workmanship, cheap materials, or Improper 
inspection of the tire. 

2. Locate the building and stock bench away from the 
buffers and steam bench. 

3. Keep the benches dusted and orderly arranged at all 
times. 

4. Have all tools as well as the hands and clothing clean 
and free from oil or soapstone. Leaning against a repair 
with dusty clothes will cause trouble if the work is not 
cleaned oft. 

5. Have the last coat of cement dried to tackiness (not 
hard) before starting work on any repair. 




Sectional measurements. 



6. Keep all materials on the bench covered when not 
in use. 

7. Keep all stocks in a fairly dry place and hang on 
rolls. Never lay on the floor or on end, especially in warm 
weather. 

8. Cut all fabrics on the bias, except breaker and bead 
covers, which are cut straight. Cut gums with the grain, 
if convenient. 

9. When cutting to fit the steps, make even cuts (do not 
rag), and allow to overlap 1/16 inch on the steps, laying 
straight across the tire. 

10. Trim all selvage from fabrics and barebacks, as it 
will draw under heat and cause a bind in the repair. 

11. Should gums stick to holland or cloth, wet the other 
side with benzine or good gasoline, and pull away. Save 
all holland and cloth for shop use. 
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Id. Butt bareback wben connecting and strip with 
cushion gum one inch wide. 

13. Lap fabrics one inch when connecting and stitch 
•down well. 

14. Stretch all fabrics under even tension when apply- 
ing, starting from the center of the fabric and working out. 
Do not pull so hard as to pull side wall out of shape. 

15. Use up an small pieces of fabric and gums in rein- 
forcements or patches when possible. Actual scrap should 
be placed in covered boxes and kept separate for recalender- 
ing or to return for credit. 

16. High grade gasoline Is used to remove dust, oil, 
isweat, and bloom from stocks and is always used to wash 
the top cushion before the tread is brought down. 

17. If possible do not place a fabric splice over the hole 
when applying the first ply, and never carry a splice In 
fabric over the bead. Cut it so it will butt on the bead. 

18. If a knife dipped in water is used for trimming, 
be sure to wash the moisture away with gasoline and allow 
to dry before applying more materials. 

19. Always use a gum on the outside work that will 
match, when cured, with the colors of the tire. 

20. Careful stitching and rolling should be done at all 
times. 

21. Use narrow strips of scrap fabric for strapping the 
tire to the iron mandrel by placing them at the ends of the 
repair in order not to pull away the cehient when removed. 

22. Make all applications of gums or fabrics smoothly 
.and evenly. Use the roller when possible, as the stitcher 
has a tendency to rough or make a repair uneven on fiat 
.surfaces. Unevenness is the cause of many failures. 

23. The general building rule is to replace plies as taken 
out, carrying the first ply to the heel and trimming and 
'Others to the toe If possible. The last ply should be carried 
•over inside the tire to come under the reinforcement for 
.strength and a neat appearance at the bead. In taking the 
ply over the bead, stretch tight at the toe. 

24. Never build or run materials below a cement line. 
Keep above, as the flow will not adhere to a plain surface 
and will start loosening of a repair although apparently 
smooth. 

25. Fill all holes in the carcass with cushion gum before 
applying fabrics. Cover all tread splices and patched sur- 
faces with a layer of cushion for adhesion between new and 
old tread gum. 

26. Misplaced fabric, when pulled away, ordinarily takes 
the cement with it. This should be recemented in all cases. 
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27. Never skive or bevel coated or cemented fabrics, as 
it exposes dry cotton to which gum will not adhere unless 
recemented. 

28. Always gum-strip or seal fabric ends when applied 
to a repair. 

29. Never let fabric bridge the channel of a Q. D. tire 
when building;, work it down the side wall into the neck 
with the stitcher until snug in the groove before allowing 
it to touch the heel of the bead. 

30. When carrying plies over the bead, trim to fall into 
the steps at the bead so that a smooth bead is the result. 
In order not to leave space, the last ply on can be stretched 
out over the bead cover cut after passing the heel. 

31. Some repair-men butt all plies when applied; how- 
ever, the 1/16 inch lap is better, as there is a shrinkage to 
the cured fabric. 

32. Large diagonal tears completely across the tire can 
be stitched with bead fabric cut straight to hold the repair 
In shape on the mandrel. 

33. Never fail to place cushion gum on top of a repair 
before bringing the tread down. The cushion is to be wider 
than the tread and up to and under both ends. 

34. Perforate any and all blisters which appear under 
gums when rolling. Always perforate laybacks, retreads, 
and new gum-tread section to allow air vents when curing. 

35. Non-skids can be added with new gum in tread sec- 
tions, or a like tread section can be cut from an old tire and 
applied if of good live material. 

36. Never use too much cushion gum or surplus tread 
gums in a repair. Cushion gum will flow. Tread gums and 
fabrics must be placed and trimmed to set. 

37. When a repair has been completed and perforated, 
use a large pressure roller to thoroughly unite the repair 
into a solid mass. This might not be done by hand. 

38. After rolling, trim away all surplus gums even with 
the tire lines and in such a manner that a feather edge will 
not be exposed to the road. 

39. Some repair-men use old fabric from junk tires, 
which is buffed, cemented and applied in place of new 
material. Boot reinforcements are also made in this way. 
While it can be done, a good repairutan knows that a par- 
tially dead fabric is being used and that loose spots are 
likely to be in the patch to start friction. 

40. When building cord fabric tires or cable cord tires, 
endeavor to use the manufacturer's material of which the 
tire is made. 

41^~ Cord fabric tires can be rebuilt with common fabric 
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by using one ply of common fabric to each two removed In 
light cords, or ply for ply in heavier cord fabric. Never 
use common fabric in cable cord tires. 

42. In applying cord fabric, run the cords in the same 
direction as the ply cut out. 

43. When bead cores are not available, they can be 
built up on Q. D. tires from strips of fabric and the bead 
cover applied. 

44. Do not pull against the cross threads on cord fabric. 
In this fabric, start at the end of the repair and pull 
lengthwise on the cords, working into place in that manner. 

45. In building airplane tires, the regular mandrel 
should be padded in the center to meet the contour of the 
tire, or a wood mandrel made of a proper circle. Airplane 
tires are of a thinner carcass or shell construction than 
fabric tires. 

46. Do not build retreads down the side wall too far, as 
it makes the wall heavier for the set-up in curing. 

SCALE FOB CUTTING MATERIALS 

The cutting of fabrics in order to save materill is 
a matter of practice and attention to tire sizes. Re- 
cent tires having an oversize capacity should be con- 
sidered and the larger size cut. In all cutting, allow 
only such waste as required to have material enough 
for pulling properly into place, which need only be 
one inch greater at each bead, the 1/16-inch lap being 
added when fitting the steps. 

ft ^ "53 $ Width of »hM)^ ^^0 ^^A> 

i^g-! fabric to be ^gfl ^g^S !|^«5o> 
«o^g cut on bias 5|* fl| -if - fi ^ .i:2 

fcg£'S Inside Outside ^S^^ ^£§"5 ^•53;::?^P 



3" 9" 10" 31^" 2%" ly^" 

314" 10" 12" 31/2" 21/^" 2%" 

4" 10" 12" 4V>" 3" 2^" 

414" 12" 14" 4^" 3^" 2%" 

5" 14" 16" 5" 314" 2%" 

51^" 14" 16'' 6" 3%" 3" 

6" 16" 18" 9*^" SVy" 4" 

7" 18" 20" 11" 6" 41^" 
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The above table is given to allow for waste in ap- 
plying and stretching. Practice will enable the repair- 
man to cut his fabrics approximately one inch less on 
every-day work and to use the size smaller for the 
first ply on. 

In cutting fabric on the bias, or on a 45 degree 
angle, it is only necessary to have the end of the roll 
square. Measure the width of the fabric and measure 
the same distance along the fabric on one side. Rule 
from this point to the corner of the fabric, as shown 
in the drawing. Some workmen cut the material as 
needed, but a saving can be made by cutting, splic- 
ing, and rolling strips of the small sizes and using 
as required, the roll being rewound on the stock rack 
out of the way. 

In placing the tire on the building mandrel, always 
be sure that the proper size form is used. The tire 
is strapped and shaped by the use of a strip of scrap 
fabric tacked to one side, brought under the form 
and pulled up tight to be tacked against the other 
side of the section and outside of the steps. It is for 
this reason that all repairs are slightly over-cemented, 
which allows a narrow space for attaching straps 
so that the cement is not pulled away from the re- 
pair. This also gives extra surface for applying 
side walls to be trimmed later. 

For inside repairs, the tire is hung up and the 
side walls spread apart by wooden or metal blocks and 
the material applied. 

REBUILDING FABRIC TIRES OF ANY SIZE 

This repair is fast developing for advanced work 
on tires which require a new tread, a section, a rein- 
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forcement to the carcass, or perhaps a new ply or two 
to replace inner or outer loose or broken plies. New 
breaker, cushion, or side walls can be added. Usu- 
ally the repairs consist of a new retread and a re- 
liner made from the carcass of a tire, which is cured 
in. For good service, the repair must be correctly 



Figure 33. — Rebuilding; three ply Inside build-up to be (ullr 

cured. 

made and completely cured without buckles or loose 
spots. It is folly to add a good tread and then 
cement in a reliner. This repair can be cared in the 
sectional mould or on special equipment. 

Cutting Down 

1. Remove the old tread, including breaber. Keep the 
tread line well up. 

i. Side walls can be removed If necessary, as can bead 
covers. 
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3. Remove or cut out all dead or loose fabric. 

4. Step down. a section for a blow-out if found. 

5. Skive down any and all nail holes. 

6. If broken fabric Is found on tbe aide of tbe tire, 
remove the broken or loose piles. 

7. Prepare a reliner of one or more plies front an old. 
tire for making an inside reinforcement of the tire. 

8. Buff well and cement two coats. 




Building Vp 

1. Cover all holes or fill with cushion gum. 

2. Replace the fabric removed, lapping well and stitch- 
ing evenly and straight. Gum strip all splices and butt the 
ply If carried over the head. 

3. If in an outer rebuild, allow for the last ply to b« 
carried inside the tire bo to come under the reliner rein- 
forcement. 
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4. Apply cushion gum entirely around the tire and 
wider than the tread to be added. Roll and stitch well, 
perforating for air blisters. 

5. Apply a strip of breaker around the tire and stitch 
down well. 

6. The bead cover, if removed, is now added to come 
one inch above the bead channel and around and slightly 
Inside the tire. 

7. Apply side walls on both sides, starting them about 
one-fourth inch above the bead channel and carrying up to 
come under the tread. 

Note: On rebuilds, the size of a tire can be inlaid in 
the side wall, as can the name. This can be done by curing 
•darker or lighter gums and cutting out the letters. Cement 
and apply to the side wall, stitching down well. They 
will cure into the side wall evenly if kept down below the 
tread line when in the mould. 

8. Apply retread band or new gum as in retreading. 

•9. Turn the tire and fill all inside cuts with cushion 
sum. 

10. Insert the prepared reliner (or apply new fabric) 
for increased strength in the tire and trim at the toe of 
bead. When inserting the reliner, it should be evenly set 
and stitched. 



RECOVERING FABRIC TIRE OP ANY SIZE 

This repair is made to replace old treads, side 
walls, cushion, breaker, and in some cases a bead 
cover on the outside only. It is cured in the sec- 
tional mould or lay special equipment 

Cutting Down 

1.. Remove the old tread and breaker as for retreading. 

2. Remove or buff away the side walls. Remove bead 
cover if necessary. 

3. Block over or remove all dead or loose fabric. 

4. Buff well and cement two or three coats and allow 
to dry to tackiness. 

Building Up 

1. Fill all cuts or cover breaks with cushion gum. 

2. Apply fabric to all steps or block-outs, lapping well. 

3. Apply bead covers if they have been removed. Allow 
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them to come about one inch above the channel of the bead 
and to the end at the toe of bead. 

4. Apply side walls, starting one-fourth inch above the 
bead channel and bringing up under the tread line. 

5. Apply cushion, breaker and tread as for retread. 



RETREADING FABRIC TIRES OF ANY SIZE 

This repair is for replacement of worn, cut, or loose 
treads by replacing with raw gum or retread bands. 
It is used when the carcass is in good condition. 
Such minor repairs as are deemed advisable are made 
at the same time in order to put the tire into service 
within reasonable cost. It is cured in the sectional 
mould, retread kettle, or by special equipment. The 
retread is merely the replacement of the outer wear- 
ing surface of the tire, and no service can be had when 
loose fabric or a weak carcass is used. 

The body of the tire must be in good shape with 
all loose fabric removed before applying the tread. 
Pliable treads cut from other old tires can be applied 
and good service secured. These, however, should 
be inspected and tested for dry breaker or loose spots 
before using. 

Cutting Down 

1. Mark the tread evenly with tread gauge. 

2. Decide whether raw gum or a band is to be replaced. 

3. If gum is to be used, cut under the tread line com- 
pletely around the tire on both sides. 

4. Cut through the tread and breaker and remove both 
from the tire by cutting, or by pulling if the old tread is 
not to be used again. 

Note: If a band is to be used, the tread is removed 
one-half inch lower than the tread line to allow for the 
raw gum strip in which the new band is imbedded when 
cured. This strip stops feathering and varies from two 
and one-fourth to three inches above the bead, depending 
on the size of the tire. 
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5. Remove or block out all dead, wet, or loose fabric. 
At this point a careful inspection should be made for loose 
plies. Retreads will not stand up when applied to loose 
plies of fabric. 

jS. Bevel the tread line to a feather edge and rounding it. 

7. The tire should now be thoroughly dried before 
cement is applied. 

8. Buff well and rough the exposed surface slightly 
below the tread line on the side wall to allow the cement 
to take. 

9. Wash with high test gasoline to remove oils or 
greases that may adhere to the fabric. 

10. Cement two or three coats, allowing each to dry to 
tackiness. The first coat may be slightly thinner to allow 
for soaking into the carcass. 

Many repairmen use three coats of cement, the 
first thin and the second heavy, drying each about one 
hour. The third coat is thin and is usually dried 
from five to six hours to become tacky. If the repair- 
man has time, three coats of cement are recommended 
for all work. 

The building up of retreads requires careful work 
and attention. Several methods can be used, namely ; 
raw gum applied in layers, camel-back (built-up un- 
cured gum) in the proper thickness, which can be 
made or secured ready for use, or semi-cured or fully 
cured retread bands. Some bands already have the 
breaker cured in them, while others call for a breaker 
to be applied to the tire. 

In the selection of camel-back, it is essential that 
good high-grade gum be used. Many of the black 
camel-back stocks now on the market do not give the 
best of satisfaction. A good sheet gum properly 
built up will meet the mould conditions in most cases 
and deliver the best of satisfaction. The best cement 
cushion, breaker and tread gum is the only real way 
to eliminate future troubles with retreads. Price 
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should not be considered. Do high grade work and 
charge accordingly. Don't make comparisons with 
shops charging low prices. 

Before building the retread, the tire should be 
carefully inspected for traces of soapstone, dust, etc., 
also for the tacky but not dry condition of the cement. 
Any and all places blocked out to remove dead or 
loose spots should be replaced with fabric well lapped. 
No soapstone or dust should be allowed to remain on 



FiKure ZS. — Kinds of retreads, (left to right) sheet sum, 
cam el -pack, retread band. 

the band or the gums to be used. In fact, all bands 
should be carefully buffed, and washed with gasoline 
before cementing. Treads coming loose can be traced 
to insufficient cement, improper drying, poor cushion 
gum or poor buffing. Always use the best cushion 
gum and cement obtainable. All sectional repairs 
should be built up before applying the band or gum. 
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Building Up With Uncured Chum 

1. Apply a layer of 1/32 cushion gum over the carcass, 
covering the tire slightly below the tread line. Roll well 
and perforate the air blisters. 

2. Apply breaker strip at the proper width completely 
around the tire Cut straight and lap one-fourth to one- 
half inch at splices. 

. 3. If breaker with frictioned side only is used, apply 
another cushion strip to cover the breaker and lap the 
sides one-half inch. Wash the cushion lightly with high 
test gasoline. 

4. Apply layer after layer of tread gum in i^" steps 
until proper thickness has been obtained. Center each ply 
and work out all air pockets, at the same time perforating 
well. 

5. Cracking of tread line when camel-back is used can 
be overcome by gum stripping the tread line with a high 
grade 3/64" tread gum. 

Note: If desired, the step-up of ply is started above 
the tread line to allow the last ply to cover the whole and 
come down to, or slightly over, the tread line Too much 
gum should not be applied near the tread line, and at all 
times should be trimmed above the roughed and cemented 
surface so that any overflow of gum will not come in con- 
tact with the smooth side wall. This^ in time, would start 
to feather or loosen up. 

6. When all air blisters have been removed, roll the 
tire well, trim and rasp or buff smooth to. make tire ready 
for curing. 

Building Up With Retread Band or Camel Back 

1. Apply cushion gum, using 1/32" for fabric work and 
1/64" for cable cord tires. 

2. Apply breaker if none is used in the band. 

3. Apply two side strips one inch wide along the tread 
line to allow for trimming and for imbedding of band or 
gum. 

4. When applying band, place piece of clean muslin 
around the tire. This piece should be about two to three 
inches wider than the band on each side. It will keep the 
band from sticking to the cushion while it is slipped over 
the tire and centered. Camel-back gum is applied straight 
with a splice cut, and is gum stripped. The camel-back 
is to be centered and stitched down. Use care in the 
stitching and rolling. 
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5. Center the band, using the center of the rib or non- 
skid feature as a guide (not the edge of the band). A 
rule or divider is used to measure from the neck or heel 
of the bead to the center used. 

6. When the band is exactly centered, pull the muslin 
out from under the tread, without moving the tread as set. 
It is well to measure the band again to be sure that it is 
set correctly. 

7. Thoroughly stitch and roll the complete band, start- 
ing from the center of the tire and working out to the 
edge to eliminate all blisters. 

8. Perforate all air pockets that show up under the 
tread. 

9. Roll the entire repair well on a large hand roller. 

10. Trim, buff, or rasp rough places until smooth. 

In some cases it is necessary to cut a retread band 
or splice to fit a smaller tire, in which case it is 
always cut on a 45 degree angle in the same way as 
for a sectional lay-back, and the splice is gum stripped 
with cushion gum. 

RETREAD BUILDING INFORMATION 

In applying layers of gum for retread, it is not 
necessary to build up as thick as when the tire is 
new. A 1/16" ply less to the tread gum may be used, 
providing a good grade of gum is employed or if the 
one-third mould does not require it. The cutting of 
the tread ply to width depends entirely on the width 
of the tread that has been removed, which, however, 
should be kept well up on the tire for neat work and 
especially for convenience when curing in the moulds. 
No advantage is gained by having a thick tread coming 
down on the side walls, and gum is being wasted. 
The following scale gives approximately the number 
of plies and widths to be used in applying raw gum 
for retread, either built-up or applied as camel-back. 
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Scale of Retread Widths 

Size Plies 2nd Ply 3rd Ply 

3" 3 2% in. 3% in 

3%" 4 2% in. 3% in. 4i^ in. 

4" 4 Zy4, in. 4 in. 4% in. 

4%" 4 4 in. 4% in. 51/4 in. 

6" 5 4Vjt in. 5 in. 5% in. 

6" 6 5 in. 6 in. 6% in. 

Last 

Size 4th Ply 5th Ply Ply On 

3" Last ply 

3%" to cover 

4" down to 

4%" .. tread 

5* 6% in. line and 

6" 71/4 In. SVa in. for trim 

A practical way of applying uncured gum is to 
cut the widths as required and build them up onto 
a camel-back band on the table. The overall ply is 
made slightly wider than the distance between the 
two tread lines. The band is then applied carefully 
to center, with all air blisters eliminated. 

When using camel-back or sheet gum, the stock 
should not be stretched so that it is thinned out, but 
should be laid on evenly in thicknesses all around the 
tire. 

RECAPING FABRIC TIRES 

This repair is made when the center of the tire has 
been cut through to the breaker or in some cases into 
the fabric, such injury usually being caused by a 
fender bolt. In some cases a repairman will step out 
a narrow strip in the top ply of fabric, especially 
when a loose upper ply is found, or a top mould 



J 
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pinch shows. This is done in order to eliminate the 
cutting edge formed, in which case a ply or two 
should be added inside. Cured in the mould. 

Cutting Down 

1, Cut out or trim the Injured tread completely around 
the tire. If a narrow Injury, the sides should be cut on 
a slant of 45". Should a mould pinch appear it is best 
to remove the tread. 

2. Block out all loose, wet, or dead fabric. This should 



Figure 38, — Cutting the complete fabric section. 1— aide 
wall and bead cover removed. 2— Aral ply of fabric removed 
to toe of bead. 3 — second ply of fabric removed to heel of 
bead. 4 — splice cut at forty-five degree angle. 5 — injury 
skived to feather edge. 6 — layback extended to clear aide 
wall cut. 7 — the single laybaek. 

be done so to allow an overlap of the new fabric when 
applied. 

3. Buff and cement two or three coats, allowing to dry 
to taclciness. 

Building Up 

1. Apply fabric to all block outs, allowing it to overlap 

a. If the breaker or any plies have been removed, they 
should be replaced. 
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3. Apply the tread in the usual way, or, if merely for 
a tread cap, fill in with tread gum of the same color as the 
tire tread. 

4. Roll well and perforate. 

5. Before curing, trim or buff lightly for a smooth sur- 
face. 

COMPLETE SECTION FOUR-INCH FABRIC TIRES 

This is the most used of all repairs and is an out- 
side job. It consists of a fabric replacement to a 
section of the tire and is made necessary by blow- 
outs, deep cuts, or fabric breaks over one-half inch 
long, also by rotted fabric in the center of the tire. 
This repair can be made witji a single or double lay- 
back, or with new tread section to cover tires, and 
with or without bead covers, false beads, or excep- 
tional endings. It may be used with an inside sec- 
tion on^very large tire to complete an entire repair. 
When the injury is in the center of the tire this re- 
pair is always used. Cured in the sectional mould. 

Cutting Down 

1. Locate the length of the injury or dead fabric by 
pushing a small awl through the end and toward the splice. 

2. Place the tire on the cutting bench and insert the 
wood mandrel if one is used. 

3. Mark the splice point and cut a splice at the highest 
point if non-skid. Cut at a 45 degree angle straight across 
the tread, using the table furnished for measuring a splice, 
for single lay-back. If using the double lay-back, or cut- 
ling out a tread section, cut through the center of the tire. 
Always go through the breaker. Place the tire flat. 

4. The tread line is now opened up by use of the tread 
knife, the knife being dipped in water at intervals for 
easy cutting. Both sides are skinned up similar to re- 
moving the hide of a cow, always working towards the 
splice end until it is clear. It is then followed down the 
center of the tire until the tread has been laid back from 
the injury one inch farther than that of the splice end, 
which allows for the bead cover cut to clear the tread. 
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Hoolc the tread back with lay-back hooka. Place the tire 
on a ahelf. 

6. One and one-balf inches from the base of the tread,, 
start the first ply off and carry the same distance on other 
end of section. When this is removed in strips, start one 
inch In and remove Ibe second ply on top of the tread,, 
this being one Incb closer than the other end of tbe sec- 
tion. This Is called blocking out and lines up the' section. 
Place the tire Hat. 

fl. One-half Inch from the base of the splice on both 
aides, remove or strip the side wal! by cutting straight to 
tbe bead; also do the same at tbe other end. It is neces- 



Figure 39.— ( 


butting down section (no bead cover). The 


first ply olT i, 


1 cut over to the bead line and then over 


bead, m build 


ins, apply three piles the same as If a bead 



sary to remove only about t 
wall at each end, as the re 
ply of fabric. 

7. Now follow the side wall cut down and remove the 
bead cover, if any, on both sides of the tire. If excep- 
tions occur, see "ending of plies at peiid." 

8. The first block-out is continued down the side walls, 
keeping tbe steps even, and is carried over to the toe ot 
the bead, removing on both sides together with tbe balance 
of side wall. 
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Note: It may be stated here that there are not three 
repairmen in ten that learn at the start how to keep step 
<;uts straight with the tire. Some toe them out, while 
others bring them in, trying to conform to the bend of the 
tire. There is a decrease in the arc or circle at the bead 
from that at the top of the tire, but not sufficient to war- 
rant toeing the step in or out. This fault is immediately 
-overcome if the repairman will take the opposite side of 
the tire as an object to cut or aim to. Every cut down a 
side wall is merely an imaginary operation of cutting the 
-whole tire in two. If this is remembered, perfect side wall 
■cuts will be had on every repair. 

9. The second ply out is then followed down both side 
walls, keeping the steps even, and is ended at the heel of 
the bead. This, as stated, is the last ply off. 

If three plies were removed, the first two would go to 
the toe of the bead and the third would end at the heel 
of the bead and so on. Exceptions will be met with, as in 
bead exceptions. For example should a Dunlop type be 
encountered, split the ply ending up the side wall and pry 
back to hang. The second ply off would then be removed 
in the regular way. 

Note: The steps from both sides should meet evenly on 
both toes of the bead. When cutting the second side it 
.should be lined up with the other side. 

10. As there are now two, or perhaps three, plies left 
around the injury, it is necessary to skive or slant all 
sides of the hole to a feather edge. Also round straight 
breaks to stop further splitting when built up and cured. 

11. Trim all tread holes or cuts in the tread prepara- 
tory to buffing and cementing. 

12. Buff inside and out by following buffing rules. 

13. Rasp and rough the tread splices wherever new 
gum is to be used. Wash with highest grade gasoline in- 
side and out. 

14. Cement two coats and allow to dry while hanging 
out of dust or draft. 

The foregoing steps are the exact operations in 
seventy-five percent of tire repairing. The repairman 
very easily adapts himself to reducing these steps to 
three moves of the tire, namely: the top work, re- 
moval of one side wall, and the removal of the other. 
Some repairmen even go so far as to cut all the steps 
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at the ends and pull the entire repair ; this, however, 
is a waste of strength and no time is gained as the 



Figure 40.— Top. complete section, five Inch tire. She 


"'"f 


Bottom, complete section, Dunlop type. Overlap ply 9, le 
back; ply 3 is built under, Knd the ply on side wall if u 


I laid 



fabric ean be cut in strips and removed just as 
quickly and the workman is better able to stand tl' 
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strain, as cutting down tires is the hardest part of 
"the trade. 

Building Vp 

1. Inspect the condition of cement and tire. See that 
no droDB of wet cement are In the tire, as they would* 
«auae a blow. If dry to tackiness, strap the Ure to the 
proper size mandrel. 

8. Apply flat strips of cushion gum to the injury, over- 
lapping slightly until even with remaining piles. 



PiKure 41. — BuiidlnK up the complete fabric section. 1 — 
Injury filled with cuehfon gum. 2 — first ply of fabric to 
Tieel of bead. 3 — second ply of fabric to toe of bead, 4— 
third ply ot fabric to extend inside tire. G — cushion cover 
applied under tread. 6— aide walls applied. 7 — cushion sum 
placed on splice. 8 — cushion butted up over layback. 

S. Cut fabric from ten-Inch strip and of the same 
length as the first step out, allowing 1/16 inch at each 
«nd for overlap. Crease the fabric in the center for the 
top line and apply to the step. Roll down with roller, 
stretching at the same time, and Bee that it follows the 
Step down the side wall evenly. Use stitcher in working 
the fabric down the bead channel to the heel of bead on 
both Bides, then trim. 

4. Cut second ply from 12-lnch strip to fit next step 
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with the overlap and apply in the same manner, carrying 
over the bead to the toe, where It remains until the tire 
is turned for inside work, being then trimmed to fall in. 
steps at bead. 

5. Cut third ply from 12-inch strip or wider, and apply 
in same manner, fitting it over all so as to be about one 
inch past the last cut-out, and so that it follows the bead 

•cover line snugly. This ply is allowed to remain to be 
carried inside when the tire is turned. 
. Note: Some repairmen use only two-ply back, in which 
case the first step is left and the remaining two are as 
shown. Others may end a cut on the side wall and build 
over to the heel. However, these exceptions should not 
be used unless by instruction from the owner of a shop 
desiring an operation of this kind. 

6. Cut cushion gum about six inches wide and long 
enough to cover the entire repair. Butt up against the 
tread layback and pull section up over the splice, where it 
is turned down just on the splice for filler and flux. Stitch 
the cushion under the layback end. 

7. Cut two strips of 1/L6 inch tread gum of the same 
color as the side wall, each strip two and one-half inches 
wide and of a length to lap over the old tread at each end 
of the section. Apply slightly above the bead channel and 
roll down well. Skive the top to a feather edge. Do not 
trim ends until the tire has been rolled. 

8. Wash the top surface of cushion lightly with good 
gasoline for removal of accumulated sweat or dust and see 
that no dust is on the tread layback. 

9. Back up any holes in the tread layback with cushion 
gum and pull the layback down on the tire evenly so to 
fit perfectly at the splice. Hand roll well and see that 
cushion at splice fills evenly. 

Note: Should it be necessary to place new tread sec- 
tion, see operations under "tread section" 

10. Fill up all cuts on the outside of tread with gum 
of the same color, which has been cemented and properly 
prepared. Make slightly' higher than the tread line. 

11. You are now ready for the reinforcement, which is 
used with all repairs of this kind. 

Reinforcing the Section 

a. Place the tire on the hanging hook and spread 

for inside work. 
6. Stitch the second ply on to the toe of the bead 

which was left, and trim. 
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Stitch the last ply on over the toe of the head and 
down Inside the tire, pulling tightly at the head 
and fitting perfectly. 

Cover the Injury from the inside with cushion 
gum and stitch. 



If a small hole, cover with a piece of scrap fabric 
and stitch down well. IC large, put In a. ply of 
fabric the same size as the last ply outside. Stitch 
this fabric well, trimming with stubbing Icnife 
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about one-half inch from toe of bead on the dolid 

bead. 

/. Cover the whole with a piece of bareback (or 

fabric) from bead to bead, cutting the bareback 

one and one-half inches longer at each end than 

' the last ply on the outside. This protects the 

tube and also increases the strength in the sec- 

, tion. 

12. Roll the repair well with hand pressure roller. 
This unites the entire repair. 

13. Perforate the. tread for air vents in curing. 

14. Trim away all surplus gums, making the repair 
smooth, and grind down or rasp the gums evenly. 

The tire is now ready for set-up and cure at the steam 
bench. 

Note: In making the same repairs for larger fabric 
tires, a similar procedure is followed. In some cases a 
ply is ended on the side wall with one at the heel and the 
rest at the toe as before. 



thre5e;-quabter section 

Four-Inch Fabric Tire 

Used for the same purpose and in the same manner 
as the complete section, except that one side wall 
is allowed to remain. Used for injuries near the 
bead or at one side of the center of the tire when 
small. The tread is laid back single or double and 
the bead cuts are identical with the foregoing and 
always reinforced. Cured in the sectional mould. 

Cutting Down 

1. The tread is laid back in the same manner. 

2. The tire is now blocked out to leave the side wall 
away from the injury, cutting the first ply about one inch 
from the center of the tire on the side opposite the hole. 

3. The second ply is blocked out one inch from the 
center of the tire towards the injury. 

4. All other steps are identical with those for a single 
side wall cut in the complete section. 

Note: This repair is made for a saving of material and 
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Ib practical. The point to remember is, that no ply fs to 
be cut In tbe center of the tire; also, that In building np, 
two piles are going to overlap the first block-out paBt the 



Figure 48.— Three-quarter fabric section cut down the 
■ame as a complete section. One side wall remains. Piles 
arc stepped on either side of center at the tire. 

center ot the tire. Sufficient space must be provided for 
them to fit between ihe cut and the tread line without 
making a bulky Job. 
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Building Up 

The steps for building this repair are the same as for 
the complete section in every particular, except that the 
last! two plies on end between the last cut off and the old 
tread line. Only one side wall is replaced. The steps end 
at the bead on one side in the same manner. The rein- 
forcement is made complete in the same manner as for 
the section. 

SIDE SECTION 

Four-Inch Fabric Tire 

This repair is usually made without completely re> 
moving the tread. The tread may be cut back and 
laid up on the tire or may be left alone. The repair 
is always reinforced. Bead cuts are the same as in 
other sections. Cured in the sectional mould. 

Side sections are used for rim cuts and low injuries 
near the bead. They may be made by cutting under 
the tread, cutting a half splice at each end and fold- 
ing back, thus allowing access to more carcass surface 
and also giving a bind to the fabric replaced. The 
three-quarter section is recommended for this repair 
unless quick work is desired or straight rim cuts of a. 
short length are found. 

Cutting Down 

• 1. Locate the ends of the injury and measure one and 
one-half to two inches each way, allowing one inch more 
for every ply to be removed and an extra inch for side 
wall removal. 

2. Remove the side wall and bead cover, if any. 

3. Step out first ply of fabric two and one-half inches, 
from the end of the injury and remove to the toe of the 
bead. Take step up side wall, but leave sufllcient space- 
for two plies of fabric to lap. 

4. Remove second ply, if necessary, to heel of bead and 
about three-fourths to one inch below first ply. Cut oa 
side wall. 
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5. Skive tbe Injury. 

6. Buff, waeta, and cement inside and out. 

The strength ol this repair is made by carrying tbe last 
ply on over the Inside of tbe tire and up on the Inside 

Building Up 
Side sections are built on the mandrel, replating one 
more ply than the number taken out and with the aides 
■of the fabric falling on the stepe or above them when the 
tread is lifted back or cut away. Tbe side wall Is applied 
AS before and the tread replaced or filled. In applying the 



last ply of fabric, cut wide enough to go Inside the tire 
and lap the entire side wall for strength. This repair is 
strengthened with the complete reinforcement. 

INSIDE SECTION 

Four-Inch Fabric Tire 

In this repair two or more plies are removed, and 

a tread repair is usually used in connection. This 

repair is a Buhstitute for the complete or three-quarter 
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section. It is- recommended by manufacturers of 
equipment in which an arm and patch vulcanizer is 
used to cure the tread patch, and which is made for 
the outside treatment of the repair. It may also be 
handled in a sectional mould. It is the quickest sec- 
tional repair and requires less work than the outside 
method, also less material. A practical repair for 
small injuries if properly made. 

Cutting Down 

1. Trim the injury or bruise on the outside for a tread 
patch, skiving through the breaker till the fabric shows 
tind far enough back to give a firm hold for the gum to 
be replaced. Do not let the new gum plug the hole, but 
let it cover. 

2. Partly turn the tire and place on the shelf. Locate 
the length of injury, and measure four inches for the first 
ply out on each side 

3. Remove this ply from bead to bead. 

4. Second ply is removed in one inch step and must 
l>e ended between the bead channel and toe of the bead or 
above the channel. Never cut in the channel of the bead 
to invite a rim cut. 

6. If three plies were to be removed, the second should 
end on the bead itself, and the third ply above the channel 
or neck. 

6. Skive the Injury. 

7. Buff, wash, and cement, inside and out. " 

In large tires a combination of this repair can be used 
to reduce the number of plies around the cuts on the out- 
side run under the bead core. 

Note: Another method is to skive back from one to 
three inches, feather edging the injury on the inside in 
place of stepping out the fabric. Then build up In steps. 

Building Up 

1. Hang on hook and spread for inside work. 

2. Inspect the condition of cement and the tire. 

3. Cover the injury with cushion 

4. Cut first ply to fit first step with overlap of 1/16 
inch on each end. 
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5. Cut aecond ply of fabric to overlap the last ply out, 
which, If desired, can run out on tire for one inch. Ap- 
ply to within one-half Incli of toe of bead. 



6. Cut bareback to fit from toe to toe and one and one- 
half inches over each end of the last ply and apply. 

7. You are now ready for outside treatment of the re- 
pair if through the tire. 
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REBUILT gIDE 

Any Size Fabric Tire 
A repair similar to the side section for a complete 
rim cut on one side. Cured in the sectional mould, 
on special equipment or a side wall vulcanizer. 

Cutting Down 
1. This repair la an extension of the side repair and 
requires no other steps. 



Figure 47. — Re-r 



Bwilding Up 



1. Apply fabric completely around the tire, allowing It 
to come up the Inside of tbe tire as a reinforcement. 

*. Place cushion gum over tread line If tread is affected. 

3. Apply Bide wall as staown. 

Note .- A reinforcement of new fabric Is not usually at- 
tempted In tills repair. However, a rellner can be made 
of two piles and cemented and cured In at the time of 
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curing the outside repair. This will give satisfactory 
service to the tire. 

RECOVERED BEAD 

Any Size Fabric Tire 

A replacement used for loose bead covers chafed 
from rim. Cured in sectional or side vulcanizer or 
with special rims. Sometimes used in rerunning: 
side walls. 

Cutting Down 

1. Remove side wall entirely around the tire below or 
to the tread line. 

2. Remove the old bead cover. 

3. Repair rim cuts, if found, by stepping out fabric. 

4. Buff, Wash, and cement outside only. 

Building Up 

Cut light bead cover of width to run from the toe of the- 
bead and up just above the bead channel. Apply by stitch- 
ing well. Apply side wall if it has been removed. 

In large tires of the cord fabric type, two bead covers 
are usually used, and these should be applied. In some 
cases a heavy fabric bead cover is used. This depends on. 
the make of the tire. 

RERUN SIDEWALLS 

Any Size Fabric Tire 

Consists of placing new side walls on a tire having- 
them worn or torn away. Cured in sectional mould, 
side wall vulcanizer or by special rims in the kettle. 
Unless other work is done, it is not used to any great 
extent. 

Cutting Down 

1. Remove the side wall entirely around the tire, be- 
low and up to the tread line. 

2. Buff, wash and cement outside only. 
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Building Up 

Cut side 'wall gum of same color and of sufflcleat width 

to cover the removed side wall and apply. Stitch well, 

Iceeping one-fourth Inch above the bead channel. Grind 

down along the tread line until smooth, then cure. 

BEAD SECTION 

Any Size Fabric Tire 

For replacing a section of bead core when broken 

in clincher tires. Usually done when sectional repair 



i.bead with 

IS made. This repair does not affect cable wire beads. 
It is a sectional cure. This repair is the replacement 
of a section of bead in a rubber core clincher or Q. D. 
clincher bead. 

Cutting Down 
1. Make the regular sectional repair If required, or 
use a aide section it for broken bead only. 
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2. Cut the old bead at a slant and fit in a piece of bead 
core from an old tire. 

3. The object is to replace with exactly the same length 
of bead section. 

4. Buff, wash, and cement inside and out. 

Building Up 

In Ihis repair, the new piece of bead is inserted before 
the fabric is applied, for either the side section or other- 
wise. Cushion gum is placed over the splice ends and a 
light bead cover is used to set the new piece of bead into 
place. The balance of the work is part of a regular repair 
explained before. Bead can be made from fabric, if out. 

TREAD SECTION 

Any Size Fabric Tire 

This repair is a replacement of part of a tread 
which is worn out, cut, torn or otherwise injured. It 
is always reinforced. Cured in sectional mould or 
sometimes with a patch vulcanizer on arm. 

Cutting Down 

1. Locate the extent of the loose tread. 

2. Cut away tread, including breaker and any dead 
fabric, down to side wall or tread line. 

3. Cut ends of old tread so that a 45 degree slant is 
secured. 

4. Buff, wash, and cement inside and out. 

Building Up 

1. Place on mandrel and block in with fabric for re- 
placement of dead fabric cut away. 

2. Fill any holes with cushion gum, one layer thick. 

3. Cover the entire surface with cushion gum, carrying 
up over the splices at end. Wash. 

4. Apply breaker, cut straight, to fit up to old breaker. 

5. Fill in with layer of tread gum of same color until 
slightly higher than the tread line. Allow each ply to 
lap over the end of the splice in order to trim for a good 
splice. Step up toward the center of the tire. 

Note: Should you be using an old tread section from a 
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'Ire of similar design, see that it fits over the cushion 
evenly, that the splices are snug and the gum stripped. 

6. Reinforce the entire repair from the Inside with a 
large reinforcement, usually of two plies as In the com- 
plete section. 

7. Perforate well and trim ready for curing. 



TREAD PATCH 

Any Size Tire 
A replacement of a portion of the tread. Made 
necessary by cuts, jabs, or blow-outs. Always rein- 
forced. Cured in sectional mould, with blocks or cores, 
or by special patch vulcanizer in manner similar to 
the tread section. 

Culling Down 
1. Locate the extent of looee tread. 

3. Cut away the tread and breaker, removing dead 
fabric, If any. for a distance around the hole. 

8. Skive the hole to a feather edge. 

4. Look Inside the tire for dead fabric. If fouEd, block 
out In small section. 
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Buildino Up 



1. Fill the bole with cushion gum. 

a. Replace with blocked fabric If dead fabric was cut 
out. 

3. Cover the entire repair with cushion gum, one layer 
thick, on the splice sides. 

4. Fill evenly with pieces of tread gum until slightly 
higher than the old tread and stitch down. 



Figure 50, — Tread patchea. 1 — Improper cutting, 2 — good 
bevel from emery stone.^ 3— beveled spllcea cut with knife. 

5. A small reinforcement 1b always used on this repair 
in fabric tires. 

6. Roll, perforate and trim, 

SIDE WAEJ^ PATCH 

Any Size Fabric Tire 
Same as tread patch. Used when the side wall is 
blown from a leaky tube or by being worn or cut 
away. 
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Cutting Down 

1. Locate the extent of the loose side wall. 

2. Remove the side wall. 

3. Buff, wash and cement, inside and out. 

Building Up 

Replace the side wall in the same manner as a tread 
patch would he applied. 

REINFORCEMENT 

Four-Inch Fabric Tire 

This repair is used as an inside backing for most 
other repairs and is a protection to the tube as well 
as for strength in the repair. It is also used to some 
extent in covering small breaks, nail holes, or dead 
fabric in the cases to prevent pinching. In these 
latter cases the tread patch should be used with it. 
This repair should not be confused with the inside 
section, as it is only a small fabric repair for nail 
holes less than one-half inch across. 

Cutting Down, Small Reinforcement 

1. Locate the extent of the dead or loose fabric. 

2. Step out in sufficient blocks to allow one inch steps 
in all plies except the last, which should be one and one- 
half inches from the edges of the injury. 

3. If the hole is through the tire, cut outside of tire 
for tread patch repair. 

4. Buff, wash and cement. 

Building Up 

1. Cover the hole or injury with cushion gum. 

2. Cover with a piece of square fabric to overlap any 
block taken out. 

3. Cut bareback one and one-half to two inches larger 
and apply. 

4. Roll, perforate the entire repair well, and trim ready 
for curing. 

Large Reinforcement 

For tread patch or section see "Sectional Reinforce- 
ments." 
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A complete reinforcement for the inside of a tire. 
Made of one or more plies of fabric when the inside- 
is broken. Cured or' used with eold cement. When 
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used with cold cement, it is only an emergency and 
cheap repair. If properly cured, it will add life to 
the tire. 

Making Shop Reliners 

Select a tire of a cross section larger than the tire to be 
relined and of same circumference. 

1. Take the old tire and cut away the rubber on both 
sides at the tread line to the carcass. 

2. Skive or slit the first ply entirely around the tire at 
l)oth places. 

3. Cut through the tread and pull the tread and the cap 
ply off. 

4. Skive through the ply at sides and pull the two side 
plies off; in this manner exposing the entire second ply. 

5. Lay the tire flat on the bench and step down in suc- 
•cessive one-half to three-fourths inch steps, starting about 
one to one and one-half inches above the bead, pulling 
•each step until the bead is exposed or removed. 

6. Trim off the beads so to give a reliner slightly wider 
than the inside of the tire. 

7. This reliner, in many cases being too thick, should 
Tje pulled down to the proper number of plies, as tire fabric 
Is heavier than commercial reliner material: 3-inch tires, 
2-ply; 3% -inch tires, 3-ply; 4-inch tires, 4-ply; 4^ -inch 
and 5-inch tires, 4 to 6 plies. 

8. Buff the tire thoroughly on the inside, also the re- 
liner, and reinforce small holes. Wash and cement two 
coats. 

BeUners, Shop Made and Commercial 

These give protection to the tube and are a rein- 
forcement to the case. 

Reliners are now entering into the every-day work 
of the vulcanizer to a large degree, as it has been 
found that the cemented-in reliner is not an asset 
and does not increase the life of a tire. It is only a 
temporary reinforcement and when placed in the tire 
with cold vulcanizing cement or special reliner cement 
(cold) it immediately starts friction in the tire. In 
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a short time this friction softens and blows the tire- 
out. A cemented-in reliner is, therefore, practical 
in only two cases ; for temporary service or to place- 
in a tire not worth repairs, but which may be used 
for some mileage. The cOld cements on patches 
or reliners will soften under road friction or heat^ 
Reliners just placed in the tire, and not cement- 
ed in, will ordinarily pinch in the tube in a short 
time. 

Tires that have been run flat may have broken only 
the inner ply or perhaps two plies. This same trouble 
may appear because of under inflation. With a per- 
fect tread and side walls such a tire has unlimited 
mileage provided the broken ply is removed and re- 
placed with a good fabric reliner, properly buffed, 
cemented and cured. It is practical to place a layer 
of cushion gum under the reliner. The curing may 
be done on the arm, by use of special equipment, or 
in the sectional cavity or mould. In other words, the 
reliner must be welded or cured to the carcass of the 
tire as part of the tire. This will remove any chance 
for friction. 

The commercial reliner for inserting in the tire is- 
composed mostly of ordinary patching cement and 
thin fabric. It generally has internal friction when 
inserted in the t^re because of poor adhesion, although 
some companies make a good reliner. It is for the 
best interest of the repairman, when putting a tire 
iAto service to use a fully cured reliner or one 
made from an old tire. In the selection of the 
shop-made reliner, loose fabric must be looked for 
and such plies stripped off so that a solid reliner 
is used. 
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Inserting Beliners 

Cemented-in reliners are inserted after cementing 
the inside of the casing and the reliner. This is done 
by spreading the tire apart, centering the reliner and 
ivorking it completely around the tire. The reliner 
is stitched carefully from the center to the bead, where 
it is trimmed to fit smooth and snug to prevent pinch- 
ing the tube. This method of inserting is a tem- 
porary repair for an emergency, and road friction 
ivill have a tendency to soften and loosen the reliner. 

In inserting cured-in reliners, the following rules 
<;an be . followed to good advantage. Those reliners 
-can be cured in the sectional mould when curing a 
tread, in the kettle with an air bag or by a special 
-endless steam bag. 

1. Fill all cuts with cushion gum and apply fabric over 
all breaks stepped out. 

2. Apply layer of cushion gum 1/64 inch thick over en- 
tire inside surface. 

3. Insert cemented reliner made from old tire or one 
made for vulcanizing purposes (not a regular commercial 
reliner). 

4. Stitch down well from center to toe of beads, and 
trim. 

5. Cure under such shop conditions as are available. 

» 

Considerable difficulty may be encountered during 
the insertion of a reliner in order to keep it straight 
and without buckling. Practice, however, will enable 
a repairman to place them easily. 

The tire can be turned and two strips of muslin 
laid over the sides, leaving the center exposed for 
.about two inches. The reliner can then be applied 
And centered completely around the tire. The tire is 
then re-turned and the strips of muslin pulled out 
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as the reliner is stitched in place. The use of the 
muslin allows for the slipping of the reliner, which 
will cover more surface when the tire is placed back 
in the proper position. The muslin also eliminates 
the buckle which would occur if the reliner were 
allowed to adhere to the entire surface when turned. 

Inserting Blow-Out Patches 

These are merely inserted in the tire and over the 
break at the time of placing the inner tube. Should 
the patch have a flap, it should be carefully set to 
come outside the tire at the rim channel. An applica- 
tion of cold vulcanizing cement will give better ad- 
hesiveness to the patch, but they can be used only 
for temporary service, as such a patch will in time 
damage a good tire. 

Making Blow-Out Patches or Boots 

These are used as a protection on the tube from 
holes and cuts. 

It is only necessary to cut a shop reliner into proper 
lengths, then step down the end to make a blow-out 
patch or boot. This patch is a temporary service 
replacement only, and will in time cause chafing in 
the tire. When cured in, longer service can be 
secured. 

Special blow-out patches or boots of any length and 
of any thickness can be made in this manner. 

Cord boots for cord casing repairs can be made 
of cord fabric and shaped on the arm. However, the 
manufactured article is well built and cured, being 
practical for the use required of it. 
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OTHER FABRIC REPAIRS 

Repair shops have many methods of making repairs 
which are equivalent to a complete sectional repair, 
but in which a saving of material is figured on. Most 
of these can be classed as cheap repairs and are not 
recommended to give the satisfaction that can be had 
by completely eliminating the injury and building up 
ply for ply. 

Filling up a space left by several thicknesses of 
fabric with cushion gum, or leaving off a step will 
not add strength to a repair. It may make a smooth 
repair, but in a short time the friction it causes will 
chew up this filler and cause another blow-out. For 
this reason the following are not listed for practical 
repairs, but only for cheapness and quick work when 
the casing is practically worn out and required only 
for a short time or a trip. A good repairman will 
never use them, as they leave trouble in the tire. 

Ply Off With Boot Eeinforcemeni 

This repair is a substitute for the complete section 
and is used by some shops as a cheap repair. Pos- 
sible for service if the injury is skived properly. 

The tread is laid back as for the complete section. 
The side walls, including the bead cover, are removed. 
One ply of fabric is stepped out and the injury 
skived. The repair is then buffed and cemented. A 
fabric boot or blow-out patch is made from an old 
tire to fit the inside of the tire as a reinforcement, 
this patch being buffed and cemented. 

In building up, the injury is filled, one ply of 
fabric added, and the cushion and side wall applied 
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The tread is then brought down and tlie inude boot 
or reinforcement inserted. 

Outer Fabric Layback Section 

A repair substituted for the complete section, or, 
in some cases, for a side or three-quarter section. Its 
use in many cases does not affect the aide walls when 
the injury is in the center of the tire. 

The tread is laid back or cut away and the ply is 



Figure 62.— Ply oft with boot reinforcement. 

stepped out about two and one-half inches from the 
injury, but not removed entirely. A strip as wide 
as the injury is removed and the two laps of the 
ply are laid back by use of the awl. A second ply 
is stepped out one inch closer to the injury, tlie center 
strip is removed, and the lap laid back. The injury 
is skived to a feather edge and a boot made to fit, the 
repair and boot being buffed and cemented. 
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When building, the injury is filled with cushion and 
a block of fabric cut to fit under the laps of the last 
ply removed. The laps are brought down and 
stitched. Another block of fabric is cut under the 
first ply laid back and these laps are stitched down. 
The entire repair is then covered with a block of 
fabric. Cushion is applied and the tread brought 
down. The reinforcement is inserted. 

Tread Patch and Boot Reinforcement 

This repair is often used in place of a section f cwr 
small cuts or breaks. A tread patch is cut in the 
regular way ai^id the injury skived to a feather edge: 
inside. A special boot, made from an old tire, is 
cut to fit inside the tire from bead to bead. 

In building, the tread patch is built up on the 
inside, the injury is covered with cushion, and 
usually tread stock filled into the injury. The boot 
is inserted. 

Bias Cut With Boot Reinforcement 

An inside repair in which the fabric is split 
diagonally four ways, then built up with blocks of 
fabric and a boot reinforcement. The repair is not 
recommended for good service, but is used by some 
small shops. 

The first ply of fabric is split diagonally each way 
from the injury to clear four inches on each end, and 
the triangular laps are laid back. The second ply is 
split in the same manner and laid back about one 
inch closer. The injury is skived and a tread patch 
repair is made on the outside if required. 

In building up, the injury is filled with cushion. 
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and blocks of fabric are fitted under the laps, which 
are then stitehed down as each ply of new fabric is 
added. The entire repair is reinforced with either a 
boot reinforcement or bareback. 



Ply Wrap and Boot Reinforcement 

Made by cutting away a small part of the tread 

and breaker about three inches clear of the injury. 
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The side wall and bead cover is then removed. One 
ply is removed for one inch inside of the aide wall 
and cut to toe of each bead. The injury is skived. 



Figure 55.— Building b 
fabric. Fabric blocks ai 
down. Belntorced. 



In building, the injury is filled with cushion and a 
ply of fabric cut to cover the repair, with a ply to 
go over the bead and double inside the tire. Cushion 
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is applied, including side walls and tread section. A 
boot reinforcement or bareback is applied inside the 
tire. 

MOTORCYCLE TIRES 

The regular three-inch motorcycle tire which fits 
the regular mould is usually repaired in the same 
manner as an ordinary three-inch tire. In many 
cases it is only necessary to remove one ply of fabric 
in light shell motorcycle tires. In heavier tires two 
plies should be removed. 



Figure Be. — Ply » _ __ 

tcroaa to both beads inside the tire and Is covered with & 

reinforcement. 



Two and one-half inch, or thin shell, tires of this 
type are usually repaired by cutting away the rubber 
around the injury for a tread repair, and a small 
inside section is stepped out on the inside of the tire 
in one inch steps and about one and one-half inches 
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from the injury. The tire is then buffed, cemented 
and allowed to dry. 

In building, the tread patehp is applied and the steps 
built up with fabric on the inside and with a rein- 
forcement. 

Should the tire then be too small, or not have the 
proper bead for the bead moulds, the tread repair can 
be cured on the tube plate, after which the inside 
section is cured by wrapping on the inside arm. The 
time of cure is slightly less than for the regular three- 
inch tire. 



CHAPTER VII 

CORD TIRE REPAIRS 
CORD FABRIC TYPE 

Tires of this type are popular, due to the demand 
for cord tires. They will be found everywhere, in 
many cases replacing the fabric tire. It is especially 
on buses, trucks and motor cars of heavy weight, that 
they are generally used as are also the cable cord 
types. The repairman must specialize on repairs to 
these tires and be able to deliver serviceable work. 

In making repairs to the cord fabric tire the utmost 
care must be taken in inspection and in placing re- 
treads and sections to be sure that the plies of cord 
fabric are not loose or separated in the carcass of the 
tire. This trouble is likely to develop due to road 
pull or weave after long service. Dry cures in the 
mould are recommended in all cases for this type of 
cord, as wet steam in a kettle has a tendency to de- 
velop loose plies' or to increase separation. 

In entering the field of these repairs, new con- 
struction is found and a slight deviation is made in 
the repairing. The construction of this type of tire 
is somewhat similar to the fabric tire. It is built up 
in plies in the same manner, usually by hand, the 
thickness of the cord fabric depending on the manu- 
facturer. There are approximately three different 
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weights encountered, a medium cord, medium heavy 
and heavy cord fabric. These dilfferent weights will 
therefore denote a greater or less number of plies in 
tires of the same size but of different makes. 

Each manufacturer has a certain method of apply- 
ing the cord fabric to the tire in relation to the run 
of the cords. Some change the direction of the cord 
alternately, while others will run two layers in the 
same direction and then reverse the cords. In heavy 
duty tires, some will be found to run three plies in 
the same direction. This should be noted on every 
tire when cut down. Expected changes in manufac- 
ture make it such that the exact running of the cords 
should not be too deeply impressed on the mind of 
the repairman. 

Any cord fabric tires, from three-inch to the larg- 
est, can be successfully repaired with sectional repairs, 
tread patches, etc., when the tire has no loose plies 
and has not seen too much service. New tires with 
deep cuts or clean blow-outs are as easy to repair as 
a common fabric tire and the same operations are 
used. More care should be taken in stepping the plies 
and in pulling the cords when cut through. One ply 
at a time should be removed until able to allow plies 
to bunch and then remove them as on side wall steps. 

GENERAL RULES FOR CUTTING DOWN 

The same general rules would apply for cutting 
down these tires as for fabric tires and tires would 
be beyond repair for the same reasons. The buflBng 
and cementing is handled in the same manner, but 
with more care as to buffing and roughing to prevoat 
loosening or tearing the cords. 
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When reference is made to fabric operations, it is 
only necessary to refer to the steps explained under 
fabric tire repairs. 

SCALE OF PLIES 117 CORD FABRIC AND PLIES TO BE REMOVED 

In sectional work from outside 

Medium Cord Fabric 

Has Remove Measure 

Size Kind No. Ply No. Ply for Splice 

31/2" Regular 6 to 6 4 fi" 

4" Regular 6 4 5' 

41/^" Regular 7 5 6' 

5" Regular 7 to 8 6 7' 

51/^" Regular 8 6 1" 

6" Bus 10 6 (1) inside 

7" Heavy Duty 10 6 (1) inside 

8" Heavy Duty 12 . 8 (1) inside 

9" Heavy Duty 14 8 (1) inside 

Heavy Cord Fabric 

Has Remove Measure 

Size No. Ply No. Ply for Splice 

4" 4 2 4" 

4% 5 3 6" 

5" 6 3 6" 

5%" 6 4 6'' 

6" 6 4 6" 

7" 8 6 8" 

8" 10 7 9" 

The above measurements on the medium weight 
cord fabric are stepped in three-quarter-fcnch steps, 
while the heavy type is stepped in one-inch steps, or 
similarly to fabric tires. Should one and one-half- 
inch steps be used on the heavy weight, as is some- 
times done, it would only be necessary to allow one 
and one-half inches from the injury and add one and 
one-half inches for every step removed, plus the addi- 
tional inch for the bead cover cut, and one-half inch 
for the splice cut. 
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Should the injury be through the tire, it is a simple 
matter to immediately arrive at the number of plies 
and step out accordingly. 

In this type many airplane tires will be found, the 
sizes being few at this time, namely : 









Measure for 




Has No. 


Remove 


Splice Cut 


Size 


Ply 


No. Ply 


In 1" Steps 


20^x4" 


4 


2 


4" 


26"x4'' 


4 


2 


4" 


25''x5" 


6 


3 


6" 



ENDING OF PLIES AT BEAD 

In cord fabric tires the workman should be prepared 
to find various endings of the plies at and around the 
bead. No set standard is available to go by for, in 
heavy duty tires, each size may have a different end- 
ing, not only in the next larger size but in the various 
makes. Experience and practice while cutting down 
will indicate the bead condition and this can be re- 
membered for the build up. For a working example 
we will take the description of bead endings in a 
heavy duty size which is the most complex and which, 
when understood, will make small tire endings seem 
simple. 

Size 38''x7'' 

Two bead covers are to be removed. 

First ply on outside goes to toe of bead. 

Second ply on outside goes to heel of bead, meet- 
ing inside ply coming over. 

Third ply on outside goes to toe of bead. 

Between the third and fourth ply an inside ply 
comes around and up the side wall to neck. 

Fourth ply goes to heel of bead. 
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Fifth ply on outside goes to the toe of bead but is 
lapped by an inside ply coming over to the heel. 

Other plies are past the anchor strip. 

It is immediately seen that a standard for removing 
of plies to toe or heel cannot be followed. 

In order to carry at least three plies to the toe of 
the bead on the build-up, it is necessary to cut at 
the toe the ply which is between plies one and three. 
This puts three plies on evenly. 

In order to bring ply four down to the heel, it is 
necessary to cut the ply which lies between three and 
four at the heel. 

When this is done, the outside build-up can be re- 
placed evenly and will not necessitate a side wall cut 
until after five plies have been removed. 

Should it be necessary to remove more than five 
plies^ one or two plies can be ended on the side wall 
or cut from the inside of the tire. 

In double Dunlop types the over-lay is encountered 
immediately after the two bead covers and two outside 
plies are removed. This makes it necessary to come 
up on the side wall at once. In this type, the inside 
section will be prominent. 

In the heavy weight cord fabric, fewer plies are 
used and therefore the endings are usually replaced 
as removed. 

The parts of the tire are exactly the same as in the 
fabric tire. 

BUILDING UP CORD FABRIC TIRES 

All operations in building up cord fabric tires are 
performed in the same manner as in the fabric tire, 
using either fabric or cord fabric for the rebuild. The 
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endings at the bead should be carefully noted when 
cutting down and the fabric replaced in the same 
manner. When cord fabric of the same weight as 
that in the tire is used, it is applied ply for ply. 
Should common fabric be used, usually two plies of 
fine cord fabric is covered with one of fabric, due to 
the thickness. In the heavier cord fabric the appli- 
cation is made ply for ply. It is best to use the cord 
fabric at all times in making the repair. 

All cord fabric should be applied with the cords 
running in the same direction as the ply being re- 
placed (not the ply underneath) and if two or three 
plies run in the same direction, the new fabric should 
be laid the same way. 

REBUILD 

Any Size Cord Fabric Tire 

Made necessary on account of loose or separated 
fabric. Used when only one or two plies are loose 
on the top of the tire and which require retread, 
cushion, breaker and side walls. Cured in sectional 
moulds. A reliner might be inserted if properly 
cured. 

It is seldom that the repairman will attempt a re- 
build on this type of tire, due to the fact that the 
labor cost of repairs makes it impracticable. The 
ply, however, can be removed and new cord fabric 
of the same kind applied, with the cushion, breaker, 
new side wall, bead covers and band. 

A complete new tire can be made, not only in small 
sizes but in heavy duty types, these being built up 
on the regular mandrel and cured in the sectional 
mould. The illustration shows a complete rebuild of 
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a 38"x7" heavy duty tire cut down. This tire, when 
put into service at a cost of fifty eight dollars, de- 
livered over 8,000 miles on a two-ton truck and was 
in good condition at the time of writing. 

Cutting and Building. — Rebuilding a cord fabric 




. — Cutting down 38'x7" heavy duty t 



tire is an expensive operation, although practical as 
far aa the work is concerned. The operation would 
be identical with the common fabric tire, except that 
a heavy bead cover is used and a single side wall ia 
added for the semi-cure. After this, a second side 
wall is applied, then the cushion, breaker and band. 
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The application of the second side wall keeps the first 
cure from getting brittle and, as a result, leaves a 
pliable side wall. 

RETREAD 

Any Size Cord Fabric Tire 

Made with gum or a band to replace loose, worn, 
or badly cut treads. Used when no loose fabric is 
found in the tire after the tread is removed. Loose 
fabric is found by pressing the carcass in, when the 
loose spots will puff up, showing plainly. This should 
be followed with a long probe to find if a section will 
remove the injury. Dry cured in one-third sectional 
moulds for best results. 

Cutting and Building. — Eetreading of cord fabric 
tires is done in the same manner as that of the fabric 
tire, the retread band being used to the best advan- 
tage. In using the band, the tread is cut away one- 
half inch below the tread line. This allows for the 
use of the raw gum side strip in which to imbed the 
band sides when curing. 

RECOVERING 

Any Size Cord Fabric Tire 

Includes the application of side walls, retread, and 
in some cases, new bead covers. A sectional cure is 
advised. 

Cutting and Building. — Same as for fabric tires. 

RECAPPING 

Any Size Cord Fabric Tire 

Used for replacement of narrow part of the tread 
or for use on a loose upper ply. Cured in the sectional 
mould. 
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Recapping of this tire can be done in the same 
manner as for fabric repairs. This method, however, 
should not be used as the band will be found more 
practical for service on a good tire with no loose fabric 
and with only a torn or worn tread to be removed. 

Cutting and Building. — Same as for fabric tire. 



Figure 68 — Complete cord fabric sacMon. Method of 
cuttlns and bulldlne on amall four ply tire when only two 
piles are removed. 

COMPLETE SECTION 

Four-Inch Cord Fabric Tire 
Used for all clean blow-outs, cuts, and jabs in both 
single or double lay-back. Used in some cases with 
an inside section to get at all plies in large tires. 
Recommended for easing breaks. Cured in the sec- 
tional vulcanizer. 

Medium Heavy Class. — Recommended for all sec- 
tional work in place of three-quarter or side sections 
in order to allow the cord to cross the entire repair 
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to the beads, thus securing tensile strength. Because 
of no anchor thread, some recommend one to one 
and one-half-inch steps. This measurement can be 



used on small tires but must be reduced in large tires, 
due to size of the section. 

Cutting Down 
1, Locate the Injur; and measure five Inches to cut 
aplices on 4S degrees angle. 
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2. Open under the tread line to loosen the tread at side 
until it is free at the splice end. 

3. Cut the tread back to same distance past the injury. 

4. Block out first ply three and three-fourths inches 
from injury. 

5. Block out second ply three inches from injury. 

6. Block out third ply two and one-fourth inches from 
injury. 

7. Block out fourth ply one and one-half inches from 
injury. 

8. Cut side wall one-half inch from splice end and 
remove bead cover at this point on both sides. 

9. Carry all steps down side wall, ending first, second 
and third at toe of bead. End last ply at heel, if possible. 
If Dunlop, one ply will end on side wall. 

10. Skive the injury and all tread cuts. 

11. Buff and wash, Inside and out. 

12. Cement.- 

In the heavy weight type, the operations are followed as 
given except as to measurements which are given and the 
steps increased to one inch. The bead endings are made 
as near fabric construction as possible. 

Practice will enable the workman to Increase the size 
of the steps should he so desire, however, this width in 
steps has been found to give good results and at the same 
time keep the section within bounds as to length for the 
mould and also strength in the tire. 

Building Up 

1. Fill hole with cushion. 

2. Cut cord fabric of proper width and to lap the steps 
1/16 inch. Apply as in fabric work, ending at the bead as 
taken out. The last ply is to come inside of the tire. 

3. Apply heavy bead cover to replace the old bead cover 
and carry inside of tire under reinforcement. 

4. Apply side walls. 

5. Cover with cushion 1/16 inch thick and fill tread 
cuts with cushion gum in splice and wash. 

6. Bring down tread and fit. 

7. Apply double reinforcement same as in fabric work 
after filling hole. 

8. Roll well, perforate and trim for cure. 

Note: In using common fabric, build exactly as if using 
fabric tire covering with two plies of light cord fabric and 
using ply for ply of same thickness on heavy cord fabric. 
Fabric is not as pliable as the cord fabric which should be 
used if possible. 
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COMPLETE SECTION 

Seven-Inch Heavy Duty Cord Fabric Tire 

Giant Pneumatics 

Sectional repairs on this large size tire are being 
successfully made and, when properly made and cured, 
they will outwear the tire. Many manufacturers 
recommend a tread patch and large boot, which will 
protect the tube and also give good mileage. This 
method may be followed by the repairman until such 
time as he is capable of doing expert work, especially 
on small breaks. 

In the repair of these large tires several methods 
are recommended by the manufacturers, depending 
greatly on the manner in which the cure is to be made. 
When only the air bag is used, a triple cure is recom- 
mended ; that is, first curing the section then curing tho 
tread section down under two cures. Should a special 
steam bag be used in connection with the cure, only 
one heat is necessary, although a higher steam line 
pressure is used in the bag. Some repair men make a 
cure in the mould under a single cure and then use 
the inside arm. However, the three cure method will 
be used by most shops because of the cost of using the 
steam bag and the diflBculty of securing pressure on 
the arm. 

Some repairmen do not step down the entire carcass 
of the tire to four remaining plies, but remove two to 
four outside plies and then cure. A large cord boot 
usually reinfoi:ces this type of repair. 

Due- to the stiffness of the beads in these tires, a 
heavy spreader is essential for inside work and for 
placing and removing the bags. Three hooks, for 
catching the bead on one side, are placed in the 
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floor and used in connection with a pulley for raising 
the other side when it is attached to similar hooks. 
This provides a simple spreading device in the absence 
of special spreaders. 

The execution of an operation on a 38"x7" tire 
requires skill, especially when attempting sectional 
work. Every detail of the trade is put into execu- 



Flg-ure 6X. — Cutting down section on 38"x7" tire. 1 — tread 
section removed. 2 — piles removed In steps. 3 — cord boot 
used for reinforcement. 

tion. More diiBcuIt operations than sectional work 
have been handled on heavy duty tires, namely, com- 
pletely rebuilding and curing in a sectional vulcan- 
izer, then putting into service to run double their 
mileage. The repairman requires only the confidence 
of his trade to successfully perform the work. 
Cutting Dovm 
1. Measure the length of the mould, wblcb Is usually 
thirty incheB In a qaarter circle seven-Inch mould. 
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3. Remove the tread in a complete tread section two 
to three Inches longer than the mould and at perfect slants. 

3, Measure over 7" from the end of the (njury for 
first ply off. 

i. Measure over 6" from the end of the Injury (or 
second ply off. 

5. Measure over 5" from the end of the Injnry tor 
third ply off. 

fl. Measure over 4' from the end of the injury for 
fourth ply off. 

7. Measure over 3" from the end of the injury for 
fifth ply oft. 

8. Measure over 2" from the end of the injury for 
sixth ply off, 

9. Cut away the side wall two Inches from the first 
block-out or ply. 



erted. Tread aectlot 



10. Step out the two bead covers on both sides in thl» 
space. 

11. Carry the first four plies down as far as bead con- 
struction will permit. 

13. End last two piles (5-6) on the side wall. 
13, Skive the Injury and round the ends. 
11. Jack the tire open and remove one ply from inside^ 
alightly larger than the largest ply off on outside. 

15. Scrape Inelde thoroughly and cement. 

16. Buff outside thoroughly and cement. 
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17. Buff and rough, wash aad cement the tread nectlon. 

18. Prepare a heavy cord boot for reiaforcement when 
.getting read; to build up. 

Building Up 

1. Fill Injur; with cushion. 

3. Cut cord fabric and apply In steps, lapping 1/16 
tto '^ Inch, and ending at bead In manner of removal. 
Last ply to go Inside of tire. 

3. Apply heavy bead cover and carry Inside. 

4. Apply side wall double. 

6, Cover tread section cut out over Job with cushion 
£um. Wash. 



Figure 63. — Complete section read]' for cure. 

'6. Do not apply tread until aeinlK:ured. 

7, Fill Injury on Inside with cushion. 

8. Apply cover of cord fabric. 

B, Apply heavy cord boot over all. Roll well. 

Note: The section is now cured before applied to tread 



' tread surface well. Cement three coats and 
let dry. 

11, Cover with 1/16 cushion gura and double at splice. 
Wash. 

12. Apply tread section and roll down well, trim and 
■smooth. The repair Is now ready for final cure. 

The above repair ia a practical long-lived job for 
large cord fabric tires which have large holes through 
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their carcass from jabs, and when cords are not loose 
throughout the tire. For a tire that has been in serv- 
ice a long time, the tread patch and large boot rein- 



Figure 6«. — Qlant pneumatic 40-i8- cord sect 




down In same manner as 7" size with extra' ply 01 


It. Tread 


section iB removed for 84 Inchea to allow lit In mo 


uld. Nln« 
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built in. Aiao shows proper method for tread 
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foreement will deliver considerable service and save 
the great amount of work in this repair. 

THREE-QUABTEB SECTION 

Any Size Cord Fabric Tire 

Used for the same purpose as the complete section 

for boles through the case and on the side of the tire. 
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Suitable for small size cord fabric tires, such as air* 
plane and up to four inch. Cured on the sectional 
vulcanizer. 

This repair is not recommended for use, but should 
be replaced by a complete sectional repair. 

Cutting and Building. — Handled in the same man- 
ner as fabric work. 

SIDE SECTION 

Cord Fabric Tire 

Cutting and Building. — Not recommended for use 
on cord fabric work, although in some small tires 
and airplane work it is employed. The operations 
are the same as for the side endings of the complete 
section and the same procedure as in fabric work is 
used in regard to the plies ending on top of the tire. 

INSIDE SECTION 

Any Size Cord Fabric Tire 

Possible on small size tires and for use with the 
complete section to get at all plies. Made in the same 
manner as fabric inside section for holes through the 
casing. Cured in a sectional vulcanizer. 

Cutting and Building. — Done in same manner as 
for fabric tires, allowing one and one-half inches to 
the steps if possible on tires up to 4i/^ or 5 inches. 
Can be built up with fabric or cord fabric. 

The inside sectional repair would have to be made 
when using some types of equipment the same as for 
fabric inside sections, and with the tread patch repair 
on the outside of the injury. 
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REBUILT SIDE 

Cord Fabric Tire 

This repair is not advisable to any great extent on 
cord fabric tires, and in fact is never used. In some 
cases, a ply or two may be removed to eliminate a 
light rim cut all around on a tire in otherwise good 
condition. It would be repaired in the same manner 
as a fabric tire. 

RECOVERED BEAD 

Cord Fabric Tire 

This repair, when necessary, is made like the fabric 
operation, using one or two bead covers. On heavy 
duty types, use double bead cover. 

RERUN SIDEWALL 

Cord Fabric Tire 

The replacement of a side wall is made as in fabric 
operations. 

BEAD SECTION 

Cord Fabric Tire 

This repair is usually made on clincher and false 
bead types when no cable is used. It affects only 
clincher and quick detachable tires. It is usually 
made at the same time as a sectional repair and cured 
in the sectional mould. 

Cutting and Building. — Done in the same manner 
as for a fabric repair. 

TREAD SECTION 

Cord Fabric Tire 
This repair is identical with the fabric tire repair. 
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TREAD PATCH AND BOOT REINFORCEMENT 

Any Size Cord Fabric Tire 

This repair is made in the same manner as a tread 

patch and reinforcement, except that a special boot 



Figure 65. — Re-run aide wall. Showing' reco mm ended 
method of slightly laying back the tread to allow new aide 
wall stock to lap under. This eliminates feathering under 
heavy load while in uae. 

or patch reinforcement is nsed. Recommended by 
eome for repairs to cord fabric in regular and heavy 
duty types. Cured in sectional mould. 
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This repair is used to some extent and is similar ta 
the fabric operation. In heavy duty tires, it is used 
extensively by some workmen and has given good 
mileage. The procedure on large size tires is recom- 
mended by the manufacturers of some cord fabric 

tires. 

Cutting Down 

1. Trim off aU loose rubber around the cut. 

2. Buff and rough well. 

3. Jack the tire open and scrap the inside thoroughly 
over a space larger than cord boot. 

4. Wash well, inside and out, with high test gasoline. 

5. Cement two coats. 

Building Up 

1. Cover the tread injury with cushion gum to regular 
cushion thickness and keep out air under or at the splice. 

2. Build up tread patch with same color gum. 

3. Fill injury on inside with cushion gum. 

4. Apply ply or piece of cord fabric over injury. 

5. Insert large special cord boot. 

6. Roll and trim. 

SIDE WALL PATCH 

Cord Fabric Tire 
Same as in fabric tire repairs. 

TREAD PATCH 

Cord Fabric Tire 
Same as in fabric tire. 

REINFORCEMENT 

Cord Fabric Tire 

Same as in fabric tire repairs, except that cord 
fabric is usually used in building. 

RELINERS 

Same method and use as in fabric tires. Used in 
most cases for emergency service. 
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CABLE CORD TIRE REPAIRS 

In making cable cord repairs, a different method 
is used, due to the construction of the tire. In place 
of using a connected cord fabric, the individual unit 
of construction is a single cord of larger size and it 
is the replacement of this cord that requires ex- 
planation. 

Cable cord tires Will vary in the number of plies of 

•cords used. Two, three and four plies will be en- 

oountered. If more are used it is only a question of 

^ A study of the cross section as to the best method of 

repair, once the other types are kndwn. 

The arrangement of these cords depends on the 
manufacturer. In the two ply they may run at right 
Angles to each other. In the three ply cord, two may 
be at right angles with one ply running straight across 
the tire section. Four ply cords have each layer run- 
ning at right angles to the one covering it. 

Sectional repairs to cable cord tires are made ac- 
cording to the ending of the individual cords at the 
bead, which may be on either clincher, quick detach- 
able or straight side tires. Clincher type tires, espe- 
■cially on airplane tires and in two ply construction, 
usually end both the inner and outer cords at the toe 
of the bead. 

In the quick detachable types of all kinds in which 
A staple is employed to hold the cord, the cord loops 
Around the staple at the bead. This staple is held in 
place by the use of bead covers binding a split bead 
oore which locks the staple in place. When removing 
the cord it is necessary to remove the staple in order 
to loosen the cord. The staple is cut at the turn to 
allow for the replacement of a single cord. False 
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beads may be used on S. S. tires, making a Q. D. type* 
in which the staple is not employed. 

In straight side tires of early types, the individual 
cords, consisting of an inner and outer ply, ended at 
the toe of the bead and were held in place by bead 
covers. Cords of later manufacture, and made in 
larger capacities, have the inner cords coming over 
the bead toe and ending at the heel of the bead. The 
outer cords are carried over the heel and toe and 
come up the inside of the tire for about, one inch. In 
this manner they lock both plies when the bead covers 
are applied. 

In four ply cable cords, the two inner plies usually 
end at the toe of the bead where they are met by thfr 
two outer plies. Three ply cords have all three pliea 
ending at the toe of the bead. 

When cable cord tires were first used, vfery little 
attention was given to the repairman as to the proper^ 
repairs. Common fabric, in place of new cords, was- 
used in an endeavor to repair blow-outs, etc. In 
many cases the cords were removed from the inside^ 
and then the outer cords removed by removing the 
tread and side walls. It has been found, however^ 
that many of the cable cord tires can be repaired for 
both inner and outer cords from the inside, although 
it is necessary to make both inner and outer repairs 
on other types. 

The following is a list of possible methods of making- 
repairs affecting individual cords. 

1. (a) Two ply cable cord tires, quick detachable 
(staple type) can be repaired from the inside without 
affecting the tread or splitting the bead. 

(b) Or the inner ply may be removed separately, and 
the outer ply then removed by removing the tread and! 
side wall. The bead must be split in this case. 
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2. (a) Two ply cable cord tires, straight side, with 
cords ending at the toe of the bead can be repaired from 
the inside without affecting the tread or side wall. 

(b) Or the inner ply can be removed separately and the 
outer ply then removed by removing the tread and side 
wall. 

8. Two ply cable cord tires, straight side with cords 
overlapping the bead, are repaired from the inside for the 
inner cords. The outer cords are repaired by removing 
the tread and side wall. 

4. Two ply clincher type cable cords are repaired by 
removing the inner cords. The tread and sidewall are 
removed for the outer cords. It Is possible to remove 
both from the- inside. 






Figure 66. — Cord endings on cable cord tires, two ply tires 
shown. Four ply tires have cord ending at bead toe. 

5. On three ply cable cords the outer plies are removed 
from the outside by removing the tread and side wall. 
After the cross cords on the inside have been removed 
for a sufficient space to clear, the inner cords can be 
removed. 

6. Four ply cable cords are repaired from the inside 
for inner plies of cords and from the outside for outer 
plies of cords, as the two remaining plies are left and 
skived. It is necessary to remove the tread and side wall 
for outer plies. 

The work of repairing cable cord tires is simple, 

requiring little material, but plenty of hard work. 

The same general rules apply for this work as in 

making fabric repairs. In buflSng, the cords are 

roughed well and are kept perfectly dry and clean. 

Cement should be well brushed into the layers of cords 

and a thin coat should be used first in order to soak 
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in well. This is followed by two heavier coats allowed 
to dry well. The cable cord tire takes a retread in 
good shape and when cords are properly replaced, it 
leaves the tire with a solid foundation for unlimited 
mileage. All cords for inner or outer work are usu- , 
ally secured from old cable cord tires of the same 
size and capacity and are replaced in blocks of the 
same size as removed. 

It is not advisable to use fabric in repairing these 
tires and if plenty of old cords are not available, they 
can be secured from the manufacturer whose mate- 
rial is used to the best advantage on the tire. 

In locating the length of injured cords it should 
be remembered that the whole length to the ending 
at the bead of the next uninjured cord must be con- 
sidered when only the inner cords are removed. When 
both plies are affected, consider the length of the 
outer run of the outer cord. The length of the outer 
cord can be determined by drawing a line at right 
angles to the inner cords and across the tire. This 
will designate the end of the section when allowance 
is made for the bead covers, etc. 

Cushion gum 1/64 inch thick is used to the best 
advantage in this work when building up, even should 
it be necessary to double this gum on some tires. Too 
much cushion should not be used, only enough to 
flow evenly with top of cords. All cords should be 
exactly fitted when inserted and should fit in a man- 
ner to fill up the space. 

REBUILD 

Cable Cord Tires 
This class of repair is not usually made in re- 
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placing a complete layer of cords. However, a con- 
siderable space can be repaired, a retread added, new 
side walls attached and bead covers placed. Staples 
also can be replaced in the Q. D. types, but this opera- 
tion is rapidly being dispensed with. Cure in sec- 
'tional vulcanizer. 

RECOVERING 

Cable Cord Tire 

Consists of replacement of new side walls and tread^ 
and in some cases, new bead covers are added. Cured 
in the sectional mould. The cutting and building is 
done in the same manner as for fabric tire repairs 
of this nature. 

RETREADS 

Cable Cord Tires 

Made from gum, or, more practically, from a re- 
tread band. Used for loose tread, and worn, badly 
cut or torn treads. Cured in the sectional vulcanizer 

f 

or kettle as this tire takes a kettle cure fairly well. 
The wet steam does not affect the carcass as in other 
tires. Follow instructions under Fabric Retread. 

INNER CORD SECTION 

Two-Ply Cable Cord 

This operation replaces worn or broken cords on 
the inside of all types of cable cord tires. Cured in 
the sectional mould. 

Cutting Down 

The following operations cover the staple type. Clincher 
or S. S. types are handled in the same manner when inner 
cords alone are affected. 

1. Partially turn the tire and locate the broken cords. 
Mark the ending of the inner cords at the bead on both 
sides. 
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8. Pull tbe broken cords across to both beads, vblcb 
will show the space at bead requiring bead cover removal. 

3, Cut through both bead covers about two inches on 
each side or the damaged cords and lay back or remove 
entirely around the bead. 

4. Staplee holding the inner cordB are now ezpoeed for 
removal. 

6. Cut the first remaining undamaged cord at the staple, 
turn on each side and pull out tbe damaged cords entirely. 



Figure «7. — Inner cord s< 

6. Select new cords of the aami 
the repair, taking care to insert ti 
cut out, 

7. Buff well and rough both the section and the new 
block of cords. 

8. Wash uith high grade gasoline. 

S. Cement two or three coats as shown before. 
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Suilding Up 

1. Cover the space of the removed cords with 1/64* 
cushion gum, lapplag slightly over the sides and out to 
the staple turn. 

2. Fit the new cemented cords and stitch down well, 
seeing that the cut cord Is fitted as taken out at the staple 
turn. 

3. If a Q. D. with staples, place the staples by forcing 
tbem In place with pliers and, if necessary, use an awl to 
open up the staple hole. 

4. Cover the entire repair with a layer of 1/64' cushion 
gum the toe of beads. 

5. If new bead covers are required, use two plies. The 
first ply is to fit from the toe of the t>ead up one Inch on 



Figure AS, — Building outer cord section, clincher type. 
1 — One Blxty-fourth Inch cushion applied. 2, 3 — cord fabrics 
fitted. 4 — cord fabric to cover. 6 — cushion placed. 7 — 
bead cover. 

the cords above the staples on the Inside. The second ply 
should come up I'A Inches on the cords on the Inside. 
«. Roll well before set-up for cure. 

OUTEB CORD SECTION 

Two-Ply Cable Cord (Staple Type) Q. D. 
The inside method of repair is used for replacing 
outer cords from the inside without affecting the 
tread. Cured in the sectional mould. 
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Cutting Dovm 

1. Locate the broken outer cord and mark the bead 
covers two inches past end of outer cord to be removed. 

2. Lay back or entirely remove the bead cover on both 
sides of tire, exposing all staples in the section. 

3. Pull all staples on both sides for the entire length of 
the section. 

4. Split one Inner cord at staple turn and lay back inner 
cords both ways until the outer broken cords are exposed. 

5. Split the outer cord at end of damaged cords on both 
sides and pull damaged outer cord out entirely. 

6. Select new outer cords of same size, make and fit. 

7. Buft and rough section and new cords. 

8. Wash with high test gasoline. 

9. Cement two to three coats and allow to dry. 

Building Up 

1. Lay in a layer of 1/64'' cushion gum to lap the re- 
maining cords. 

8. Fit the new cemented outer cords and stitch down 
well with staple turn, fitted exactly. 

3. Place a layer of 1/64" cushion gum between the inner 
and outer plies. 

4. Bring down the inner cords, which have been laid 
back, fitting them at the staple holes and placing staples 
as brought down. If in a staple tire. 

5. Cover the complete section with 1/64" cushion gum. 

6. If required, apply bead covers in the same manner 
as for inner cord section. 

Note: The first bead cover, when carried around the 
bead, is made of a cord fabric which runs from above the 
outside bead channel around inside the tire and up about 
one inch on the cords. The heavy bead cover of fabric 
starts slightly under the< first on the outside and laps 
over on the inside. 

7. Roll well and set up for cure. 

OUTER CORD SECTION 

TwO'Ply Cable Cord (S. 8. Type) 

With cords ending at toe, this repair is made in the 
same manner as the staple types, except that the 
outer cords are pulled through the side wall after the 
side wall has been buffed away. Replacement is made 
in the same way, and the side wall is added. 
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e «9. — Outer cord a 



Figure 70. — Outer cord sectl 
Fourth Inch cushion applied, 
cover. 4 — bead cover, heavy. 
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OUTER CORD SECTION 

TwO'Ply Cable Cord (S. S. Type) 

With cords lapping the bead, this method is used 
for replacing broken or worn cords from the outside 
of the tire. It is used on clincher types, and on outer 
ply for four-ply cable cords. It is either lapped or 
bound over the head, or the cord plies interfere with 
making the repair from the inside. Thfe inner cords, 
however, are repaired from the inside as shown before. 
Cured in sectional mould. 

Cutting Down 

The inner cord section is made as shown before, except 
that the outer cords are pressed back. The outer cords, 
however, are best removed from the outside. This makes 
it unnecessary to loosen aU outer cords, which would have 
to be done if attempted from the inside. 

1. Cut a splice through the center of the proposed sec- 
tion, usually through the break, as a double layback is 
practicable. 

2. Lay the tread back on both sides to, clear the space 
required for pulling the outer cords. 

3. Cut out the side wall about one to two inches on a 
slant to clear the damaged cords. 

4. Pull the damaged cords down to the bead and cut 
away the bead covers two inches each side of the loose 
cords around the bead and inside. 

5. Remove the loose cords which run over the bead and 
inside the tire. 

6. Select new cords of same type,. size, make and fit. 

7. Buff and rough the new cords, the section and tread 
splice. 

8. Wash with high test gasoline. 

9. Cement two to three coats and let dry. 

Building Up 

1. Apply a layer of 1/64" cushion gum and stitch down 
well. 

2. Apply cords, fitting them from toe to toe and rolling. 

3. Apply bead covers. 

4. Apply side wall strips and tread, or bring down lay- 
back if used. 

6. Perforate and roll well. 
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OUTER COED SECTION 

Four-Ply Cable Cord 

Thia repair affects only the single oiiter ply of 

cords. The remaining pliea are allowed to remain and 

are skived or feather edged around any hole. Cured 

in tile sectloD&l mould. 

Cutting Down 
1. La; back or cut the tread away tor about two inches 
eacb way from tbe Injured cordB. 



Plgure 71. — BulldlnK outer cord section, clincher type, with 
cable cord, 1 — one alxty-fourth Inch cushion applied. 2 — 
cushion placed. 3 — cords fitted. 4 — bead cover. 5— side 
wall. 

2. Cut away the side wbIIb. 

3. Cut away the bead covers on both sides lor two 

inches to clear tbe cords to be removed. 

4. Pull away the Injured cords. 

5. Select new cords to fit, buff and cement. 

Building Up 

1. Apply B. layer of 1/61" cushion gum to lap over the 
remaining cords, 

2. Insert the new cords and stitch down well. 
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3. Apply layer of 1/M" cusbion gum over the new and 
old cords. Apply bead coverB. 

4. Cover tread surface wltb cuebioa gum 1/32' tblck 
and lap on splice. 

5. Apply side w^ll of same color as tire. 

S. Cover beneatli tread Injury witb cushion. 

7. Bring down tread and fit well at tbe splice. Fill 
tread Injury with tread gum of same color. 

8. Roll and trim for cure. 



Bkived. Built with cords or fabric. 

Note: In the repair of thie type of cord, some retair- 
men use cord fabric In place of cords. Tbe cord fabric is 
cut straight In a width to (It Into tbe cavity caused by 
pulling cords. SufBcIent piles are placed to fill up evenly 
with the top of cords and a cover ply Is laid to lap about 
one to two inches over all. 

Airplane Tires. — The outer cord section on clincher type 
airplane tires Is bandied as Just described. Sbould the 
inner cords be afFected, an inner cord section is used in 
connection with tbe outer repair. 
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INNEK AND OUTER CORD SECTIONS 

The inner and outer eord section is a combination 
■of inside and outside repairs as described before. In 



PiKure 73.— Inner and outer cord section for quick de- 



tachable or atratf-ht Bide two ply type. _1 — bead covers laid 



back. 2 — staples removed. 3— Inner ply laid back. 
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making an outer cord repair from the inside, the inner 
eords are always affected. Otherwise the work is 
merely two operations combined. 



Figure 71. — Inner cord separatlan. 1 — cushton applletT. 
2 — loose cords laid back. S — cushion cover. 4 — new staplesi 
placed and bead cover. 

CORD SEPARATION 

Cable Cord Tire 

This repair is made, in both S. S. and Q. D. types,. 

from the inside for loose cords caused by under- 

inflation or bmises. Cured in the sectional vul- 

canizer. 

Cutting Down 
1. Locate tbe loose or separated cords and marli bead. 
coTere. 
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2. Cut away or lay back the bead covers two inches 
each way on one end of the cords. 

3. Pull staples, if any, and cut cord at staple turn. 

4. Lay the cords back loose to |illow for buffing. 

5. Buff and rough well. 

6. Wash with high test gasoline. 

7. Cement two to three coats and let dry. 

Building Up 

1. Apply cushion gum 1/64" inch thick, over and lapping 
the remaining cords. 

2. Bring the cord ends down and insert staples in Q. D. 
staple tires. 

3. Cover complete repair with 1/64" cushion gum. 

4. Replace old bead covers or add new ones. 

RECOVERED BEAD 

Cable Cord Tire 

New bead or bead cover same as for fabric. Re- 
placed as taken off. 

Cutting Down. — Removed as on fabric work. 

Building Up. — Same as fabric, except that one ply 
of cord fabric is first applied one-half inch above the 
channel and around inside the tire if removed. The 
second ply, bead cover, starts below the first and is 
carried to the toe, or inside if removed. 

RERUN SIDE WALL 

Cable Cord Tire 

Replacing new side walls is performed similarly to 
fabric work. Cutting and building operations are 
the same as in fabric repairs. 

BEAD SECTION 

Cable Cord Tire 

For replacement of broken bead in Q. D. staple 
types. Cured in sectional mould. 
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Cutting Down 

1. Trim off the 3l<3e wall for one and.one -half incbes np 
the wall. 

8. Cut away the old bead covers completely around the 
broken bead, allowing two Inches past required bead 
section. 

3. Full staples on the inside ir necessary to replace any. 

4. Cut through the bead at the heel on both ends of the 
injured bead section. 

5. Split the bead halfway between the heel and toe 
through the length of piece to be removed. 



6. Select a new piece of bead of tbe same length and fit. 

7. Buff and rough well. 

8. Wash with gasoline. 

9. Cement two or three coats and let dry. 

Buildina TJp 
1. Cover the cords with 1/64" cushion gun. 
3. Cover ends of bead section with cushion gum and fit 

the bead section in place. 
3. Stitch the new bead section well into place to form, 

the bead channel. 
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4. Apply new cord fabric bead cover to come up one- 
balf incb above tbe channel of bead and down to toe, or 
luBlde if removed", 

0. Apply heavy fabric bead cover, starting allgbtly 
under tbe first above the bead channel and carry down to 
toe, or inside if removed. 

6. Replace side wall with same color gum and trim. 



TREAD SECTION 

Cable Cord Tire 
Same operation as for fabric tires. 

TEEAD PATCH . 

Cable Cord Tire 
Same operation as for fabric tire. 

SIDE WALL PATCH 

Same operation as for fabric tire. 

LINING PATCH 

Similar to the fabric reinforcement, but not used to 
any great extent, as the cords alone, when properly 
replaced, have sufficient tensile strength to carry the 
outside repair. 
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Cutting Down 

This repair is similar to the reinforcement in a fabric 
tire. Can be reinforced by using cord fabric, but is not 
used to any extent. 

Building Up 

1. Cover with two blocks of cord fabric. 
8. Stitch well and cure. 

PUNCTURE PATCH 

A reinforcement over a small nail hole in which the 
cords are not injured, but which might inj.ure the 
tube. A single cord cut by a nail can be tapered, 
and a short piece of cord placed with this reinforce- 
ment, covering the break and giving good results. 

Building Up 

1. Fill small hole with cushion gum. 
8. If necessary, cover with small block of cord fabric 
and cure. 

REPLACING STAPLES 

Cable Cord Tires, All Types 

This repair is not used extensively. It is a long 
job and usually requires replacement on both sides if 
either. If within the mileage guarantee it Can be ad- 
justed. 

Cutting Down 

1. Lay back the bead covers to save them if possible. 

2. Pull all exposed staples. 

3. Buff well, wash and cement. . 

Building Up 

1. Insert new staples by pressing them in place with 
pliers or by using a large awl to open hole. 

2. Apply layer of 1/64" cushion gum over the staple 
surface. 

3. Bring down the old bead covers and stitch in place 
or add new ones. 

4. Cure. 



CHAPTER VIII V 

STEAM AND CURING 

All preceding work has been that of preparing the 
tire for vulcanization or curing of the raw gums 
placed in the repair to form a solid unit for appear- 
ance, shape, and strength. A good steam-man can, 
in many cases, make a good looking repair out of a 
poor build-up. However, in order fo have strength 
and deliver service, the preparatory work must be 
done properly. On the other hand, the steam-man 
can spoil good work through carelessness or ignorance 
of his plant or steam requirements. The steam-man 
must be capable of handling the plant to the extent 
of setting it up and locating any difficulties in secur- 
ing proper heat and circulation. He must also know 
the stocks used in the repair and the time required 
to properly cure or vulcanize them to a satisfactory 
degree. 

The success of vulcanization is in properly com- 
pounded rubber, formed to a required shape, and 
placed in a container of the same shape. Then, under 
correct pressure, a certain heat is applied for a spe- 
cific period of time, which flows and sets the rubber. 
The desired condition, or cure, of the article or the 
repair is secured either by the extent of the time of 
cure, by the degree of temperature, or by the use 
of hastening compounds in the rubber. 

200 
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It is necessary to first become acquainted with the^ 
stock so that the heat unit or time of cure may be 
derived from the tables or by rubber tests to deter- 
mine when the point of proper cure has been ob- 
tained. The testing of cured repairs is a simple mat- 
ter for the vulcanizer, as an approximate time table 
is always available and the slight variation in tem- 
perature between plants is easily noted. 

Every repair should be tested or inspected, as a 
stoppage of the steam circulation may occur at any 
time or the temperature may drop from many other 
causes, such as pocketing of water or air, forgetting 
to open valves fully, or blocked pipe connections or 
valves. 

Pushing a pencil into the cured gum is a good 
method of test. If an undercure is apparent, the gum 
will be found soft and the indenture will remain in 
the gum. Overcures are brittle and hard. A perfect 
cure should be solid, but still have life and resiliency^ 
and come back into place immediately when pressure 
from a pointe^ object is applied and removed. 

Gums can be tested for time of cure on a flat plate 
by using a piece of the gum, say one inch wide and 
four inches long, and giving it an experimental cure 
under flat pressure. Then cut the piece lengthwise 
in the center for two inches and pull on one side. An 
undercure will show an elongation of that side, which, 
when released, will be longer than the other. If 
properly cured, it will come back into place readily,, 
still having the resiliency and elasticity required, but 
remaining solid. An overcure will be brittle and will 
break or tear easily. 

In the vulcanization of tires, two kinds of heat are 
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•encountered. Dry heat, applied through moulds, 
plates, arms or special steam bags and tubes which 
takes a longer cure than the kettle. Wet steam heat 
is used when curing in the kettle or open pot. The 
heat is increased above the boiling point of 212 de- 
grees, to a higher temperature and pressure for curing 
the rubber, and it is known as a high-pressure steam. 
'This steam can be generated at pressures higher than 
required and then be reduced in non-return systems 
to the required pressure and temperature for use in 
the individual mould, kettle, or otherwise. Small 
plants using gas burners or coil boilers of the straight 
gravity type have a heat which carries no regulation 
outside that of regulating the flame, and which re- 
quires more attention. However, gravity systems can 
be accurately regulated through the flame. 

The matter of various kinds of equipment is fully 
covered under the head of '^Equipment/' There are 
many important matters that come up daily and that 
■should be remembered by the repairman in the care 
•of his plant. 

The boiler, if of the larger type, should be blown 
off at least weekly to carry away all sediment. This 
is done by having the water line even and allowing 
the steam to drop gradually to about 10 or 15 pounds 
pressure, then opening the boiler drain. The drain 
should be closed to leave a little water in the boiler. 
This will increase the efficiency of the plant and the 
life of the boiler. The flues should be cleaned regu- 
larly at least once a month, as this will decrease fuel 
•costs, especialy if coal is used. If using gas, the flues 
.should be cleaned about every three months. 

In setting the piping and drainage, the pipes should 
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be large, with all pipe ends reamed after cutting, to^ 
allow for complete circulation. On large boilers, one- 
and one-half to two-inch pipe should be used from 
the boiler as a main line. Three-fourth-inch or one- 
inch pipes can be dropped to the moulds, and the^ 
mould outlet can be one-half to three-quarter inch- 
All connections to the main line should come out of 
the top of the feed and drop over to the mould or- 
plate. The lines as well as the moulds, can be cov- 
ered with asbestos to prevent condensation and save^ 
fuel. 

METHOD OP OPERATING STEAM GENERATORS 

Qas Burner. — In this type it is only necessary to fill 
the boiler or mould water container so that the water- 
line is above the center of the glass. Light the gas 
burners and allow the steam to come up to the re- 
quired pressure. If no gas controller is used, the 
valves are adjusted to keep the pressure up. On 
large plants, the main steam line valve is closed until 
the steam is raised to approximately 75 or 80 pounds.. 
The valve is then opened slowly to allow the steaiiL 
to pass through the moulds. 

On coil boiler, gravity return types, both the main 
and return steam valves are closed until steam is up. 
They are then opened, first to the feed steam lines,, 
then to each individual mould. 

Gasoline Burner. — This type is used on coil boilers- 
and individual moulds, being fed from gravity gaso- 
line tanks or by force feed systems. The valve or 
valves to the burners are hand regulated and the 
steam lines are operated in the same manner as with 
the gas burner type. 
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Coal Boilers. — Coal boilers are usually of the large 
type, being used the same as large gas boilers. The 
pressure fluctuates considerably and better results 
are secured by keeping the steam up to 75 or 80 
pounds and reducing to the required pressure through 
a pressure regulating valve to a non-return system 
with a trap or pet-cock for outlet of the condensation. 
The main steam line is kept closed until steam is up 
and is then opened slowly until the full pressure 
required is going through the regulating ralve. 

To allow for thorough heating, each mould should 
be blown off every morning after turning the steam 
on and occasionally during the day. This keeps the 
cavities open. Pet-cocks placed on all moulds or 
plates near the top and also at the bottom, will give 
perfect control of the mould, and allow for escape 
of either air or water. 

Pressure gauges should be where readily seen, both 
on the boiler and at the moulds, with a thermometer 
(Fahrenheit) as a check for actual temperature. The 
temperature will vary with the gauges, which in many 
cases are not correct. It is sometimes necessary to 
increase the pressure to secure the heat. 

A water glass placed below the drain line of the 
moulds will be found useful, especially with a steam 
trap, to show if the line is clear of water. In place 
of the trap on non-return systems, pet-cocks can be 
used and drained into the sewer or tank. These will 
keep the line open. 

The moulds, plates and bead moulds should be 
cleaned daily from soapstone, rubber, etc., by using 
fine emery paper. It is not practical to use coarse 
brushes on this work, as they will scratch and mar 
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the moulds in time because of the wires following a 
line when started. 




inch bag'. 2 — regular bfts. 



Keep all valves or pet-eoeks working easily. When 
opening the valves have them fully open, or fully 
closed when not using. 



206 TIRES AND VUIXJANIZING 

* 

AIR BAGS 

Air bags are supplied in various lengths and sizes 
to meet the needs of the repairman. In all cases the 
manufacturer will «tate whether or ndt water should 
be placed in the bag. The manufacturer's decision 
should be followed in this matter, as he is in a posi- 
tion to know the compounds used in the rubber when 
making the bag and if it will, or will not, stand 
water for best service. 

Two shapes are made, both of which can be used 
in either S. S. or Q. D. tires. If possible, after once 
being shaped to either the Q. D. or the S. S. tire, the 
bag should he used only in that type. The Q. D. 
bag is practically round, while the S. S. has sloping 
sides and a straight base. Padding can be used in 
many cases, which will take up the space. 

The purpose of the air bag is to supply expanding 
pressure against the inside of the tire TThen in the 
mould. This f orcein the heated arifl .flowing gum into 
a solid unit, where it sets. The baft is made to stand 
pressure under heat, but not any great amount of 
expansion. When the bag is too small for a tire, it 
must be padded in order to deliver pressure to the 
repair and ^t the same time protect the bag. 

Immediately upon receiving new bags, they should 
be inflated and tested for leakage. This should also 
be done at intervals during use, which will stop many 
bad cures. Gauge tests can be made during the cur- 
ing of a tire to see if the pressure is kept up on bags 
that have been in service for some time. It should 
be remembered that the application of the air gauge 
to the valves will drop the pressure considerably each 



STEAM AND CURING 207 

« 

time applied, this being due to the small air capacity 
of the bag. Tape should be wrapped around the hose 
to increase its strength and life when in use. 

In selecting a bag for use in the mould, it should 
be shorter than the mould, in order to stop riding at 
the end. Some bags force the tire against the edge 
of the mould, and when the clamp pressure is apt)liedy 
an unsightly ridge is left in the casing. The long bag. 
can be used when special flanges or shields or heavy 
impression pads are used. 

The air bag, when inflated and heated, will in- 
crease in pressure, due to expansion of moisture in 
the air or bag. This expansion has been found to be 
approximately twenty per cent under actual tests. 
Hence it is only necessary to place fifty pounds of air 
in the bag to secure sixty pounds pressure when 
heiated. The average inflation of tires will depend on 
the thickness of the carcass, which acts as a resistant 
as more plies are added. The following table has. 
been found dependable for all sectional work : 

2y2 to 4^ inch tires — 50 pounds 

5 to 5y2 inch tires — 60 pounds 

6 to 8 inch tires— 70 to 90 pounds 

When applying the bag in the tire, the bag, the 
interior of the repair and any pads should be dusted 
with soapstone to prevent sticking. The bag should 
never be set in the mould to warm up, like the im- 
pression pad, as this will harden and injure the bag^ 
in time. See that the bag fits snugly with bead 
moulds set properly. Aim to keep the interior 
capacity filled up by padding as much as the bead 
moulds will allow. This will prevent decreasing the^ 



:208 TIRES AND VULCANIZING 

capacity of the tire at the repair point, which would 
later expand under inflation, throwing a strain on the 
rubber, which deteriorates when stretched and kept so. 

When the cure has been completed, air should be 
released from the bag beforft loosening the clamp, and 
the bag slightly inflated when removed from the case. 

A^r bags should never be used for building forms 
or be allowed to lie around on the bench or on the floor. 
Make a small wire loop close to the bag on the hose 
.and hang up when not in use. 

Bags should never be pulled from the tire by the 
hose, but, when sticking slightly, should, be slowly 
worked loose by the other end. The best way is to 
press the tire on the flat bench or on the floor, which 
will allow the bag to force itself out by spreading the 
beads. Air bags that are used properly should handle 
from one hundred cures up, and some run. as high as 
three hundred cures. When less than seventy-five 
cures are obtained, abuse of the bag is apparent or 
poor bags are being used. 

Leaks in air bags can be temporarily stopped by 
introducing a little water with flax seed or com meal, 
-or by mixing three parts of vulcanizing cement with 
one part of soapstone to make one-half glass or more, 
according to the size. This combination is mixed thor- 
oughly, injected into the bag and shaken around. 

On some equipment the rubber block is used to re- 
place the air bag, the pressure being applied to the 
block by use of hand clamps. By shifting the block 
for direct downward pressure, cures can be made to 
cover the whole section. This method, however, is 
more practical for tread repairs, the air bag giving the 
best results for complete section work. 
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Another system to replace the sectional repair is to 
make an inside section and surface tread repair. The 
cure is then made on the inside arm, with a patch vul- 



-a.lrplftn«. i — bead pad. 



canizer placed outside to cure the tread patch. With 
this method the air bag is not used. 

PADS AND FACE CLOTHS 

Padding of air bags increases the life of the bag, 
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gives better pressure to a repair and does not allow 
the bag to stretch. The exacting steam-man will see 
that the pad is properly placed and that the bag fits 
snugly. The best procedure is to insert the bag and 
note how much padding is required by pressing the 
beads together, which in clincher and Q. D. types 
come closer than in the S. S. type. Improper padding 
will result in weak repairs and buckles that are likely 
to develop from the clamp pressure. 

All padding is made from the carcass of old tires. 
Pads are made in one, two or three plies and about 
three inches longer than the bag in use. They are 
stepped down on the inside in one-half -inch steps so 
not to crease or spread the beads apart at the base. 
When the bags do not come high enough at the beads 
for pressure, inner tubing can be cut in strips rang- 
ing from one and one-fourth to three inches wide and 
laid in the center of the pad. This should raise the 
bag properly, but if it fails to do so, a bead pad made 
from an old flap can be inserted. 

Airplane tires are cured in the regular cavity. 
Special pads are used which do not stretch the bag 
out of shape, because of the small arc and thin shell 
construction. These also to give perfect pressure. 
The ordinary two to three-ply type is built up in the 
center with about four plies of fabric in steps cover- 
ing four inches of the widest ply. A bead pad is 
then made from a flap. It should be heavy at both 
ends and thin in the center. The greatest care must 
be taken when applying the bead moulds that the 
beads fit the bead mould channel when forced down 
on the small circle. 

Heat pads, or heat cloths as they are sometimes 
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called, are used on every repair. They stop burning, 
keep gum from the mould, and also hold soapstone on 
non-skid tires when saving the design in this way. All 
cloths are applied wet. 

Cloth is also used for tearing into strips and small 
squares are used to cover all raw gum before apply- 
ing the long cloth or for building or padding a low 
place for pressure. Cloth can also be rolled up and 
laid in N. S. indentures to apply pressure. It is 
also used in strips about four inches wide for wrap- 
ping tires during kettle cure. 

SOAPSTONE AND ITS USES 

Soapstone (not talc or mica) is used extensively as 
a lubricant in vulcanizing rubber. It prevents stick- 
ing to metal or between fabrics. It should be tied 
in a muslin bag and dusted on all new gum, inside 
and outside a repair, on the bead moulds, and in the 
moulds when making a cure. When it is desired to 
save the non-skid impression already made on a tire, 
water is mixed with soapstone until a thick paste is 
formed. This paste is applied in the crevices and 
covered with a heat cloth. Soapstone itself does not 
act as a pressure-giving substance and should not be 
used against raw gum. 

By mixing soapstone or talc with light brown 
cement, an inside paint can be made that will keep 
the tube from sticking. It can be thinned with gaso- 
line, which will evaporate, leaving the soapstone ad- 
hering to the case interior. Dry soapstone can be 
laid in the moulds. Plaster of Paris on particular 
work makes a perfect cure. 
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IMPRESSION PADS 



Impression pads are used for retaining the non- 
skid design or for adding a new non-skid on raw gum 
in sectional work. This forms a practical way of 
securing good pressure on the repair at all points 
and down into the indentures. The pads ca^ be 



Figure 79. — ImpreHBii 



mcured pad. 2. 3. 



made as non-skid, ribbed, or plain, being for use only 
on the same kind of print after once made. When 
applying impression pads, great care is to be taken 
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in fitting them properly to old non-skids and in 
matching, also for centering on the tire. They may 
be tied on at each end to stop stepping and to hold 
them in place, especially on new gum, or patching 
cement can be brushed over the pad and on the tire 
tread and the pad stuck exactly where needed. The 
patching cement will soften and loosen up under heat,, 
allowing the pad to come away easily after the cure. 
However, patching cement should not be brushed on 
new gum. 

The following instructions cover the making of pads, 
for one-fifth circle 26-inch, also one-fourth circle 30- 
inch moulds. In making pads, two plies of fabric or 
bareback are cut the necessary width for the tire. 
This is about one inch wider than the tread design 
to be made or saved, with the inside ply one-half inch 
wider on each side than the outer and to clear bead 
mould. Between these two plies of fabric are laid, 
from two to three layers of tread gum, depending on 
the thickness of the design. This is placed in steps, 
inside the narrow strip of fabric. All is hand rolled 
for uniting. The pad is then laid in the mould to 
warm up, then, after soapstoning, is tied or cemented 
with patching cement on the tire from which an im- 
print is to be made. The whole is then placed in the 
mould and cured for about forty minutes, and when 
removed gives an exact negative of the print desired. 

Some make pads from one ply of fabric and apply 
the tread gum. This will, in time, crack and chip* 
away; however, in following the foregoing method, a 
strong non-chipable pad is secured that will stand 
double the use and abuse. 

Pads used for some time will become hard and 
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brittle when cold. They should be placed in the mould 
for a short time to warm, when they will roll or bend 
easily and can be fitted snugly by first securing one 
end, then following it up by watching underneath as 
applied along the entire section. Impression pads 
will run one hundred cures or better. Ten to fifteen 
minutes is added to the cure when a pad ii^ used. 

GENERAL INFORMATION ON CURING 

1. Always have complete circulation of live steam in the 
line and moulds. 

2. Even pressure must be had at all times on repairs. 

8. Heat does the curing, not the pressure on the gauges. 

4. Repairs on casings larger than four-inch should be 
cured on the arm after coming out of the mould. 

5. Marking or tearing away of the side wall may be due 
to dirty moulds. On old tires, use patching cement and dust 
with soapstone. 

6. Parafflne and a small quantity of graphite rubbed on 
the moulds with emery paper will prevent sticking and keep 
them smooth for several days. No soapstone need then be 
used. Cocoa butter can also be used. 

7. Castile soap applied to the mould in a lather while the 
mould is hot makes a good non-adhesive. It must be 
repeated every few days. 

8. As soon as the repair has been cooled, all surplus 
gum should be rasped or ground off to give a smooth ap- 
pearance. 

9. Put all cured repairs into service at once to secure 
the best results. The repair gum deteriorates quicker than 
th^t used in new 'tires. 

10. Porous spots indicate insufficient pressure. 

11. Blistering or blows are due to moisture or dirty in- 
side spots. A drop of wet cement will cause a large blow. 
When a blow occurs, immerse in water at once to reduce 
the steam that is formed. 

12. Ridging Is caused by using a bag as long or longer 
than the mould. 

13. Buckling of the side wall Is due to improper padding 
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and to too great clamp pressure. The clamp should always, 
be released slightly to fill out the bag. 

14. Blow out the steam lines occasionally to stop erratic 
cures and to have complete circulation. 

15. Clean the mould, bead moulds, and plate every morn- 
ing before turning on the steam. 

16. Have pet-cocks on every mould, plate, or arm, to- 
drain the water and blow off air. 

17. Always have a thermometer on the plant. Feel the 
heat in moulds oy wetting tips of fingers and touching. If 
the moisture sizzles white and disappears at once, the tem- 
perature is up. 

18. Use a bead spacer in carrying the undersize bead 
mould up to the oversize mould when curing the straight 
oversize tire. 

19. To secure pressure on low spots, fill with a wet clothe 
flat or rolled. 

20. Wood forms, cut to fit smoothly to the ends of the 
moulds, will stop ridging or marking, also blistering of tires,, 
on one-third circle moulds. They can be used to advantage.. 

CURING TABLES 

The time of cure for diflEerent repairs will depend 
on the steam pressure used. This pressure may be 
forty, fifty, fifty-five, or in some cases, sixty pounds,, 
depending on the plant used and in some cases on 
the materials in use. It has been found that all stock 
will work well at fifty to iifty-five pounds. Tests should 
be made when operating a new plant to see that the 
time is correct and the tables used accordingly. 

Temperature being the degree of heat contained in. 
steam, and pressure the force which is derived from 
the expansion, it can be seen that a long run of pipe 
will have a heat loss greater than the pressure loss,, 
so that the plant conditions must be considered. The 
thermometer will indicate the exact heat when placed 
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on the mould line and when checked against the pres- 
sure gauge should show the following : 



STEAHf PRESS UUE 


DEGREE OF HEAT, FAHRENHEIT 


35 pounds 


280.6 


40 pounds 


286.7 


45 pounds 


292.4 


50 pounds 


298.7 


55 pounds 


302.6 


60 pounds 


307.3 


65 pounds 


311.8 



It is readily seen that the time of cure, will fluctuate 
with the difference in heat. It has been found that 
a change of ten pounds in steam pressure will require 
a change of approximately ten minutes in time. 
Therefore, with the following tables, it will only be 
necessary to add ten minutes when curing at forty 
pounds pressure and deduct ten minutes when curing 
at sixty pounds. Should a tire be thick, a slightly 
longer cure should be used. 

The cure should be made completely through the 
tire, as fabric on the inside not properly cured will 
-shift when inflated and cause a hump in the repair. 
In a short time this will blow or cause further breaks 
in the repair. A test for complete cure is to rub a 
few drops of gasoline on the inside reinforcement and 
if not thoroughly cured the cement or friction stock 
will rub away. 

When deciding on the proportions between time and 
temperature, should considerable latitude be allowed 
in the choice, many operators prefer to use a com- 
paratively low temperature and extend the time for 
the cure on the theory that the finished work will 
:show better resiliency and wear. 
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TABLE FOB SECTIONAL REPAIRS AT FIFTY POUNDS 



(The time of cure 



PRESSURE 

should be arranged to 
use) 



suit the heat in 



Size 

3 inch 
3^ inch 

4 inch 
4% inch 

5 inch 
5^ inch 



Fabric 
Tires 

45 min. 
50 min. 
55 min. 
60 min. 
65 min. 



Cord 

Fabric 

Tires 

50 min. 
60 min. 
65 min. 
70 min. 
80 min. 
85 min. 



Cord 
Tires, 2 Ply 

55 min. 
60 min. 
65 min. 
70 min. 
80 min. 



Cable 
Cords 
4 Ply 

65 min. 
70 min. 
75 min. 
85 min. 
90 min. 



Airplane 
Thin 
Shell 

40 min. 
45 min. 
55 min. 



♦For best results all tires should be cured on the arm 
about thirty minutes after mould cure. 

Plain tread tires not being as thick, the time can be 
slightly reduced when curing. 



GIANT PIfEUMATIC CUBING TIME 







Using Triple Cure Method 






Cure for 


Tread Section 


Tire 


Number 


Carcass 


Additional 


Size 


of Plies 


Section 


Each Cure 


6 inch 


10 


100 minutes 


110 minutes 


7 inch 


10 


100 minutes 


120 minutes 


8 inch 


12 


110 minutes 


150 minutes 


9 inch 


14 


120 minutes 


160 minutes 


10 inch 


14 


120 minutes 


170 minutes 



Using Steam Bag 
One Cure Method, 60 or more pounds of steam in bag. 

This cure is usually made 
with one hour on air and 
balance on steam. Moulds to 
be at 50 pounds pressure, 
bags at 60 pounds or more. 

Note: When using the arm, extreme pressure is required 
to bring the tire to the arm evenly and one hour or more 
should be used for curing in a boot. 



6 inch 


150 minutes 


7 inch 


160 minutes 


8 inch 


170 minutes 


9 inch 


180 minutes 


10 inch 


195 minutes 
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When curing tread patches and boots in place of the 
complete section on heavy duty tires, the following 
table is used : 

6 inch 90 minutes at 50 pounds. 

7 inch 100 minutes at 50 pounds. 

8 inch 120 minutes at 50 pounds. 

9 inch 140 minutes at 50 pounds. 

Inside cures on the arm, about forty-five to sixty 
minutes for all tires. 

Tread sections and tread patches on fabric tires, 
ten minutes less than section. 

Tread sections and tread patches on cord fabric 
tires, fifteen minutes less than section. 

Semi-cure sections two-thirds of regular time when 
retread is also added. This stops side wall cracking. 

When using impression pad, add fifteen to twenty- 
five minutes, according to the pad size, to allow for 
penetration through pad by heat. 

Tube repairs are cured fifteen minutes at fifty 
pounds pressure. Eed tubes less. 

RETREAD CURING TABLE 

When curing retreads in the kettle or pot heater, 
in many cases the pressure is reduced to forty pounds. 
However, the same table will work, as the valve con- 
trol is usually arranged so that the pressure can be 
brought up gradually for good work. This is done 
to flow the gum slowly. Flowing starts at five pounds 
steam pressure (above 212 degrees), and the curing 
time is for pressure and curing. 
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FABRIC TIBE 


FADUIC TIRE 


GORD TIRE 




With raw gum 


With l)a7id 


With band 




20 minutes t o 


20 minutes t o 


3i) minutes 


to 


bring to 50 


bring to 50 


bring to 


50 


pounds. Cure 35 


pounds. Cure 35 


pounds. Cure 


45 


minutPs 


minutes 


minutes 


1 


or 


or 


or 


, 


20 minutes to 


20 minutes t o 


30 minutes 


to 


bring to 35 


bring to 35 


bring to 


35 


pounds. Cure 45 


pounds. Cure 45 


pounds. Cure 


50 


minutes. 


minutes. 
DRY CURE TIME 


minutes. 





When curing retreads in the one-third circle mould, 
the time of the complete fabric section cure should be 
used. For example, a three-inch tire forty-five min- 
utes and a five-inch tire sixty-five minutes. 

HOW VARIOUS REPAIRS ARE CURED 

There are many ways of handling a cure of the 
repair. These depend largely on the kind of equip- 
ment in use or available in the shop. Many cures 
can be made on casing work that will not require the 
air bag in a complete sectional cavity cure. 

EehuUds, — Can be cured in the regular cavity, in 
sectional cures with air bag, in the kettle with endless 
air bag and rims or rings, or by use of special equip- 
ment built for this purpose, including tire moulds. 

Retreads. — Cured in regular cavity in sectional 
cures with air bag, or in kettle using endless air 
bag with rings or rim, or by use of coil or segments ; 
also in one-third circle retread mould of various types 
for use with air bag, sand bag, or rubber block. 

Eeliner. — Cured in regular cavity in sectional 
cures with air bag, on endless air bag and rings in 
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kettle, on the inside arm, or by special steam bags. 
Coils, blocks, or a sand bag will not bring pressure 
to play on the sides and at bead. 

Complete Sections. — Cured in the regular cavity 
with air bag. Inside section and three-quarter sec- 
tions are handled in the same manner. 

Tread Section, — Cured in the regular cavity with 
air bag, or by use of sand bag, rubber block, or special 
patch vulcanizer which is used when placed on the arm 
to cure the inside section or reinforcement. 

Bead Section. — ^AU cured in the regular cavity with 
air bag, or side wall vulcanizer when pressure is 
properly applied. 

Rebuilt or Rerun Sides. — ^^( Including recovered bead 
or side patches) . Cured in the regular cavity with air 
bag or side wall vulcanizer for proper pressure and 
including the complete repair. 

Tread Patch or Side Patches. — Cured in the regu- 
lar cavity with air bags, sand bag, or rubber block. 
Also with special blocks on hot plates or by special 
patch vulcanizers when used on the inside arm. 

Inside Section. — Cured in the regular cavity with 
air bag or on arm in which a tread repair can be 
treated with special patch vulcanizer. By special 
steam bags or on inside arm. 

Reinforcements and Puncture Patches. — Handled 
like inside sections. 

Replaced Staples. — Cured in the regular cavity or 
on the side wall vulcanizer. 

Tubes, — Cured on flat plate with direct pressure. 

MOULD CAPACITIES 

Tire sizes showing moulds, bead moulds, and bags used 
for curing sectional work and covering all types of plants. 
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SIZE 



BAG 
USED 



BEAD MOUU)S OB CAVITY IN WHICH TO 
MOULD PLACE, USING BEAD SPACES WHEN 
USED CABBIED TO LABGEB AIOULD 

Standard Meas- 

measure- Measure- ure- 
ment ending ment ending ment 



3" Regular 
3%" Regular 
3%" Oversize 
4* Regular 
4" Oversize 
4%" Regular 
4% "Oversize 
5" Regular 
5" Oversize 
6" Oversize 
7" Oversize 



3" 

3%" 

3%" 

4" 

4" 

4%" 

4l^'' 

5" 
5" 
6" 
7" 



in % inch 

3" 2%" and 3" 
3%" 3l^''and4'' 
3" 3%"and4'' 
4" 3%"and4'' 
3V2'' 3%"and4" 
4%" 4%" and 5" 
4" 4^" and 5" 
5" 41/2" and 5" 
4%" 4y2" and 5" 
6" Straight 6%" 
7" Straight 7%'^ 



in ^ inch being 
single: 



3" and 3V2'' 
3" and 3%" 
3" and 3%" 
4" and 4%" 
4" and 4i/^" 
4" and 4^" 
4" and 43^" 
5"and5%" 
5" and 5%" 



3" 

4" 
4" 

41/2'^ 
41/2'- 
5" 
5" 



Special moulds are built for oversize heavy duty tires: 
of six inches and up. These have proper bead moulds with, 
the mould. 

SETTING THE REPAIR UP FOR CURE 

Inspect the repair for proper build-up. Trim and 
perforate. Determine kind of cure to be made and. 
equipment to be used. Have the moulds and bead 
moulds clean and dust them lightly with soapstone if 
no other non-adhesive is. used. 

When putting the tire in the mould, see that all 
face cloths or pads are free of the bead, which should, 
fit tightly to the tire. The straight side bead mould 
is applied after the tire is set in the mould. The 
quick detachable or clincher bead moulds are clamped 
to the tire when on the bench by using a clamp to hold 
them snugly in place. The clamp is removed as the 
bead mould is slipped in the mould. Should the bead 
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mould fit tightly, tap lightly with a rubber mallet to 
force into place. 

Straight side tires of the clincher type with false 
beads, also regulars in an emergency, can be cured in 



Q. D, bead moulds by placing a bead filler strip in 
the bead channel of the bead mould. 

On cord fabric or cable cord tires of recent eon- 



STEAM AND CURING 223 

stmction an oversize will be found which should be 
cured in the larger cavity, using the undersize bead 
mould with spacer made of metal or wood. Doing this 
will eliminate flattened sides and a compressed re- 
pair which would, when inflated, crack and open up 
the gum down to the fabric. Buckles will also be 
avoided if this is followed, and the larger capacity- 
mould that can be used will give better service from 
the repairs. 

It is important in fitting all Q. D. tires that the 
bead moulds fit perfectly at all points on the tire 
bead, and that they come together. If, in building, 
the fabric has not bridged the bead channel, then 
padding will easily make a snug fit. 

OPERATION FOR Q. D. TIRE SET-UP 

1. Dust the tire Inside and out with soapstone. 
8. Fit proper air bag and pad if necessary. Should be 
the same size as tire. 

3. Select the proper bead mould, apply soapstone and 
fit to the tire. If setting snug, clamp together with "c" 
clamp and see that bead mould comes together at all points. 
The tire is then hung on shelf or pipe. 

4. If an impression pad is used, heat and tie it on or 
apply with patching cement, fitting every design perfectly. 
If necessary to save the non-skid, fill the design with a 
thick soapstone paste, first covering raw gum places with 
pieces of wet cloth also placed over the splice. 

5. Wet face cloth and cover entire surface. 

6. Place whole in proper mould, removing the "c" clamp 
as the bead mould falls in place. Tap down lightly with 
rubber mallet. 

7. Tighten the mould clamp medium tight and inflate to 
fifty pounds of air, or as required, feeling the clamp after 
inflated so that a perfect fit is secured. Then bring up 
tight again. 

8. When cured, let air from bag and release the clamp, 
removing the tire and bead moulds to the steam bench. 
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Remove dotb or pad, set bead moulds on shelf and Etlgbtly 
Inflate the air bag. 

S. Test and Inspect the repair for cure and trim for ap- 
pearance. 

10. When not coring properly, the air, water, clrcnlatlon, 
and beat conditions should be examined. 

When setting up a plain tread tire, the face cloth 



Figure 81. — Ijocklns up bead moulds. 1 — Impression pad, 
2 — -neat cloth only. 

is applied wet and the set-up is similar. By following 
this operation, retreads or additional cures can be 
made completely around a tire, care being taken to 
fit all designs and center them on non-skid or ribbed 
tread tires. 

Rebuilt tires can be semi-cured in this manner and 
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treads applied later. Sections in heavy dtity tires 
are cured in the same manner and the tread section 
applied later and cured, two cures being necessary 
to replace the tread section removed for sufficient 
space to clear the mould. Should large tires of the 
heavy duty type M rebuilt for cure, a second side 
wall is applied when adding the band on the last cure 
in sectional work. This prevents an overcure of the 
single side wall. 

MAKING NU-REBUILDING STEAM BAGS 

Beference has been made in many cases to the 
method of vulcanizing reliners or new fabric in casings 
by Jose of the steam bag, an operation that is simple 
in itself when used by the good repairman. The 
writer, in 1917, experimented and originated the 
double valve steam bag for this work, and has used it 
to good advantage up to the present time. 

Out of over twelve hundred casings vulcanized by 
this method, approximately eight have been returned, 
and these showed evidence of bad bruises. The gen- 
eral mileage runs from 4,000" as high as 8,000 and 
10,000 miles. This repair is used when the carcass is 
weak or the side walls "are broken. In fact, on re- 
treads, the nu-build is used in most cases. Three-ply 
fabric reliners can be siecured or cut out of old casings. 

Theory of Operation. — Under this method of repair, 
a steam bag or tube is made with two valves. One 
valve extends through the tube down to the bottom 
of the tire and allows for the escape of condensation 
and circulation of the steam. This condensation passes 
out of the tube through a small pet-cock . while the 
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Flgrure 83. — Cured repalrB. Top — eeven inch c 
wml-cured, before (rpad soctlnn la adCed. Eo( 
:ure on seven inch rebuild before adding side wa 
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steam pressure, usually of fifty pounds, is brought in 
at the top valve. 

The tube is placed in the tire after the new fabric 
or reliner has been placed and fitted evenly. A 
slight inflation of air is then applied for wrapping 
either by hand or machine. A small air valve is 
welded into the tee for this purpose. When properly 



Figure 8*. — Steam bag- valves. 1, 2 — metal valves. 
3. i — rubber valves. 

wrapped, the tire is hung up and the steam line at- 
tached and turned on slowly, which forces the tube 
with hot steam against all parts of the new fabric 
or reliner. The pet-cock on the bottom valve is open 
slightly to create circulation and allow escape of 
water out of the tube. A cure of approximately one 
hour is used, or slightly longer in larger casings. 
When the steam bag is to be removed, cold water is 
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forced into the upper valve for the purpose of eooU 
ing the bag, and this water is left in the tube to keep 
the bag fresh and in shape until used again. 

Making Valves. — Any repairman can make either 
metal or rubber valves for use on these bags. Metal 
valves were originally used, but were found to cut 
through the tube under pressure, allowing for only 
six to ten cures per bag. With rubber valves, it 
was found that thirty to sixty cures could be had 
with a certain amount of care. 

To make rubber valves, a small tube plate was first 
secured, and through it were drilled holes to take 
%-inch pipe. The %-inch pipe is welded through 
the tube plate at both ends and the upper end is 
rimmed to give a bell shape to the gum applied to 
the hose and to hold the valve together when cured. 
A piece of hose, approximately seven inches long is 
then built up to a fabric pad, and a piece of fabric 
fitted over it to wrap around the outside of the tube. 
The tube gum is then built up to allow for the bell 
reinforcement. After this, the hose is placed through 
the pipe in the tube plate, with the raw gum fitting 
in the hollow bell. A piece of flat metal with holes 
bored to slip over the hose is applied and pressure is 
exerted with two **c** clamps. A small round core 
should be inserted through the hose while the cure 
is being made, which is usually thirty minutes, after 
which it is removed. 

The hose is always made long and the end cut oflP 
for the upper valve when applied to the tube. A 
piece of copper tubing is inserted in the hose on 
the valve to fit from the top of the bell to the end 
of the hose inside of the tube. A metal insert for 
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the upper valve is also made to fit in the upper end 
of the hose, which is clamped or wired to the valve, 



Figure 85.-— Steam basa uaed (or curing relfnera in tirea. 

and a j4-iiich tee is applied on one end. On the 
tec is welded an air valve for the purpose of inflation. 
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1 bag In operation, hand wrapped. 
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To the other side of the tee a small gas cock or valve 
is applied to let off steam or to hold air. A small 
coupling is applied for attachment to the steam line. 

For the lower valve the insert is made and a com- 
mon pet-cock applied to hold steam pressure and also 
to allow an opening for the escape of water and air. 
This pet-cock is"kept slightly open while curing. 

Making the Steam Bag.— Take a common tube of 



Figure 87. — Cross section of nubulld. 1 — cured rellner 
and cushion, retread added. 2 — cured rellner without 
cushion, two ply. 

the proper size, and buff, removing the valve and 
valve pad. In the tube cut two holes opposite each 
other for the valves. Cement with two coats of vul- 
canizing cement, cement the under side of the rubber 
valves and wrap the fabric. Insert the hose ends on 
the rubber valve into the tube, and stitch down, 
wrapping the fabric completely around the tube. 
Inflate slightly and wrap the entire tube with Ijead 
fabric cut two and one-half inches wide and on the 
bias. Cut a piece of fabric wide enough to lap in 



STEAM AND CURING 233 

one piece around the tube, or use a good ply of 
fabric from an old casing, cemented. Build this 
around the tube. It is now possible to inflate the 
tube to about twenty pounds or more and cure the 
valve in the ordinary mould by drilling a hole to fit 
the hose coming up in the bead mould, or the valves 
can be slowly cured under the first cure in the tire. 
The lower valve should come down inside the tube 
to within one-half inch of the bottom. 

Set Up, — ^After the fabric or reliner has been ap« 
plied inside the tire so to come up to the toe of the 
bead evenly, soapstone the inside of the case and 
also paint the steam bag with a wet coat of soap- 
stone. Apply the bag in the tire, taking care to get 
an even fit and to keep the beads evenly applied to 
the bag. Wrap with two wrappings of good strong 
ducking, having a slight amount of air in the tube 
for even work. "Wrap well near the valves. Hang it 
up on the curing rack and connect the steam line 
coupling. Turn the steam on slowly until the pres- 
sure is up. Open the pet-cock at the bottom to allow 
for the escape of all water left in the bag, and keep 
slightly open while the cure is going on to allow 
water to escape from the bag. Cure from one hour 
to one hour and twenty minutes at fifty pounds and 
fill with water when completed by applying water 
line to bag in place of steam line. Keep the bag 
partly filled with water and remove carefully. Trim 
edges and paint. 

Flexible hose connections and quick acting 
couplings can be secured for this work and a capacity 
can be arranged for curing thirty to fifty tires a day 
at small expense. The principal thing to remember 
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is that creases will weaken the tube if not fitted 
smoothly and cooled before removing. 

ARM SET UP 

Applying tires of any size to the inside arm is only 
a matter of wrapping them tightly with a wet cloth 
about three inches wide and in rolls. After the cloth 
is applied, a tightening device is used to bring the 
cloth up tight and to apply pressure on the repair. 
A special patch vulcanizer with curvature can then 
be applied and strapped on the upper surface for the 
curing of patches, etc. 

, SAND BAGS, RUBBER BLOCKS, OR CORES 

Be sure to center tire at all times. In using the 
one-third circle retread mould of various types, the 
tire is placed in the mould, and the N. S. is protected 
by impression pads or by grooves in the mould. Use 
castile soap water for new gum. The sand bag or 
block is then inserted in the tire and a curved metal 
bar placed over it, to which clamp pressure is applied. 
The bag, like the rubber block, can be used in short 
circle moulds. 

Iron cores for small patch work on flat plates have 
a curved block to take the curvature of the tire and 
lay flat on the plate. A corresponding form fits 
inside the tire and pressure is applied from above by 
a bracket attached to the regular plate clamps. The 
tire should always be set in the mould for each cure 
as for the previous cure. Perfect pressure must be 
had to eliminate low spots and, if necessary, more 
clamps should be attached. End blistering can be 
prevented by wrapping with wet cloth. 
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SETTING UP RETREADS FOR CURE 

There are several methods in which the retread can 
be set up, depending entirely on the equipment fa- 
cilities that the shop may have. It rests entirely with 
the repairman as to which is the practical operation 
for him to follow. Any one may be selected from 
the following: 

1. Regular mould cure as explained. Dry cure. 

2. Retread mould, one-third circle, as explained. 
Dry cure. 

3. Endless air bag and split rims for kettle cure. 
Wet cure. 

4. Endless air bag and rings with clamps for ket- 
tle, cure. Wet cure. 

5. Coil or segment and split rims for kettle cure. 
Wet cure. 

6. Coil or segment and rings with clamps for 
kettle cure. Wet cure. 

7. Coil or air bag with shaping rings only and 
with bead protectors. Wet cure. 

In split rims, two types are available, one having 
a bead channel only and bolting together, while the 
othfer type with side flanges coming up the side wall, 
can be obtained in both heavy and light construction^ 

Two things are essential for serviceable retreading 
when curing: One is to have absolute pressure, by 
tight wrapping, on all parts of the tire; the other 
is proper cure by bringing the steam up properly and 
keeping water out of the kettle when curing. 

In aU cases where wrapping is done, either by hand 
or machine, a wet muslin or cloth is prepared in rolls 
about three inches wide and tightly wrapped around 
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the set-up after the coils, rings, etc., have been ap- 
plied. Side strips should be used to protect the side 
wall in all cases where a side flange is not used. 
These strips are composed of fabric or tread gum 
of about four-ply, stepped down at the top and fit- 
ting against the rim or ring. The strip is soapstoned 
and applied to both sides. Patching cements can be 
used after the strip has once been cured. This ce- 
ment will hold it in place while wrapping and can 
be easily removed after cure. 

SET-UP WITH BAG AND RIMS ON RINGS 

1. Soapstone the tire both inside and out. 
S. Select proper size bag, and if necessary, pad with old 
inner tubing. 

3. Insert flap for protection to bag and apply lighX body 
of air. 

4. Apply split rims and bolt together. 

5. Apply side pads. Fill rib or design with soapstone 
and apply* cover cloth, or, if wrapping impression pad is 
used, apply the pad. 

6. Wrap by hand or machine with two plies of muslin, 
having absolute pressure and keeping even. 

7. Inflate to same pressure as used on the steam line. 

8. Cure in kettle according to table. 

The set-up for air bag and split ring is handled in the 
same manner, except that clamps hold the rings and are 
removed as the tire is wrapped. 

SET-UP WITH COIL OB SEGMENT WITH RIMS OB RINGS 

1. Soapstone the tire both inside and out. 

2. Insert a reliner or old inner tubing to prevent mark- 
ing from the coil. 

8. Insert coil of proper size to fit evenly. 

4. Insert flap to provide as much bead pressure as pos- 
sible. 

6. Apply split rims and bolt together. 

6. Apply side pads, fill in rib or design with soapstone 
and apply cover cloth^ or impression wrapping pad if used. 
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7. Wrap by hand or machine with two plies of wet clotb 
or muBlIn, applying all the pressure possible. 

8. Care In kettle according to tablea. 

When using rings, the same operation Is followed. 

The use of the rings and rims may be dispensed 
with by applsdng the coil and wrapping the tire as 
explained, after which a circular shaping ring is set 
inside the tire to keep it from sagging out of shape 
when banging in the kettle. If of an upright type, 
however, the bead should be protected by using a 
side pad to fit evenly.- 



Figure 89. — Wrapping retread tor kettle cure. 

In opening the steam valve to all kettle cures, and 
when small boilers are used, the suction caused by 
opening the valves too wide will draw the water out 
of the boiler into the kettle. If the water were al- 
lowed to remain, it would cause a poor cure where 
it touches the tire. Open the valves slowly to over- 
come this condition. If not successful, due to plant 
conditions, place a common air valve at the top of 
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the kettle and apply air pressure equivalent to the 
steam pressure. This will give control of the kettle 
and a small pet-cock opened slightly will allow the- 
gradual escape of air as the steam comes up and will 
overcome the syphon action otherwise created. 

OPERATION UNDER DRY-CURE RETREADING 

In dry-cure retreading, the repairman must turn 
out quality work, and, while it might be possible to^ 
merely get along on poor sectional work, no one ever 
made a success of the repair business in doing hap- 
hazard retreading. Dry-cure retreading requires att 
the qualities necessary to the expert vulcanizer. Third 
circle moulds have always given a certain amount of 
trouble, even to the experienced man when he starts 
using them, and it is not as easy as many claim to 
turn out satisfactory retreads unless expert work- 
manship is combined with intimate knowledge of 
stocks and proper equipment. Third circle retread- 
ing requires a general knowledge of equipment and. 
proper fitting of the tire. No third circle mould will 
turn out a perfect job unless the repairman specializes; 
on this line of work and has a suflScient amount of 
good old-fashioned common sense. 

In making a study of the required cross-sectional 
widths of various size tires, such as Goodyear, Fire- 
stone, Goodrich, Miller, General, Mohawk, Kelly* 
Springfield, Portage, Eepublic, Fisk and others, it is 
found that cross-sectional diameters of all 5i/2-inch 
fabric tires are about the same, measuring approxi- 
mately 514 inches ; that in the 5-inch cords, the cross- 
sectional diameter is 5^*^ inches on the smaller makes. 
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and 5^ inches for the larger. Other sizes are as 
follows : 

6" fabrics are 5 1/16" maximum and 4%" minimum 

A^^" cords are 4 15/16" maximum and 4%" minimum 

4%" fabrics are 4 9/16" maximum and 4^4" minimum 

4" cords are 4 7/16" maximum and 4 i/32" minimum 

4" fabrics are 4%" maximum and 3 13/16" minimum 

ZV2" cords are 3%" maximum and 3%" minimum 

.3^" fabrics are 3 11/16" maximum and 3 3/16" minimum 
3" fabrics are approximately 3 inches 

These are the sizes when new. When used for some 
time, there is a spread or expansion of from l^ inch 
to 3/16 inch and sometime as much as ^ in. In 
usome makes, there is a still greater width shown. 

It can readily be seen in fitting the various sizes 
to retreading moulds that in order to give the best 
results, the mould must be able to take sizes from 3 
inches to 5V^ inches. It is not practical to try to 
force a 5-inch cord tire with a diameter of 5 1/16 to 
51/^ inches into a mould measuring only 4% or 5 inches 
across, as the fit is not perfect and trouble will come 
up later, due to the compression used. 

Some manufacturers of retreading moulds make the 
sizes in two moulds per set, while others use three 
moulds per set, to take care of the range in diameter. 
The two-size sets take care of the average retreading 
up to a 4^-inch size in good shape. However, above 
that size, the three-mould set is recommended for 
best results. 

Due to the various size cords now in use and to the 
oversizing of regular tire sizes, the repairman will do 
better to use the mould that accommodates the tire as 
to actual fit, in place of putting the tire in a mould 
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just because it is marked the same size. Better re- 
aults will be obtained in this manner on retreading 
because of the wide difference in the eross-sectional 
diameters of different makes of tires. 



i retreads showing- first and complete 



In setting up tires for third circle moulds on re- 
treading, the following procedure is used : 
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1. Dust side walls of vulcanizer lightly with soapntone. 
If aluminum matrix is used do not use lubricant of any 
kind.' Side walls should be kept from sticking by mixing 
a little mica or soapstone with some vulcanizing cement 
containing gasoline, and brushing this on the iron moulds. 

2. Fit sand bags in the tire, taking care to select a bag 
that fills out the tire at the bottom in good shape. Place 
spring on the bag to fit in the mould; turn down clamp, 
using the center clamp first in all cases, then the outside 
clamp, with all pressure possible. Then tap pressure bar 
with a machinist hammer to overcome any resistance to 
pressure, and which allows tightening clamps still further. 
This covers the first cure. 

3. On the second cure, turn down the clamps on tread 
joint first, following this by center and outside clamps. 
Retread will not blister if pressure is solid and even. 

DBY CURE RETREADING INFORMATION 

Many repairmen have had difficijlty in this kind of 
work due to the low spots in the' cure, to improper 
flowing of the stock or to sticking of the gum on the 
moulds. All of this may be quickly overcome by using 
the suggestions as ^ven. 

The first thing necessary for success in retreading 
is to select a good carcass which has strength and 
which is not permeated by oil or water. Then use 
the best cement, cushion, breaker and tread stock, pre- 
ferably those of a long cure type. They Vill not show 
an overcure in the splice, but will re?tiain resilient 
under a second cure. The new retread aliould be kept 
narrow if possible. 

Lubricants and Cleaners. — Improper flow or stick- 
ing of the gum is due in many cases to sticky or 
gummy moulds. The moulds should be cleaned regu- 
larly. Moulds may be cleaned by using wire wool or 
fine emery and they may be washed out with a solution 
of one ounce of hypo in one gallon of water. This 
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solution may also be brushed in and used as a lubri- 
cant. 

The following lubricants can be used after the 
moulds have been cleaned : 
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1. Castile soap dissolved in water to a liquid and 
brushed on. 
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2. Soapstone and water brushed on the mould or 
the tire. 

3. Vulcaniziiig cement brushed on the tire, 



PiBure 92. — Dry cure retreads. Showing ribbed and non- 
skid, retreads properly applied In one-third circle moulds 
of both solid and removable aluminum matrices. 

4. Glycerine, mica and gasoline brushed on the 
mould. 

5. Paraffine and mica rubbed on the moulds. 
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The above lubricants are not required on aluminunt 
moulds as these need no such treatment. 

NON-SKID RETREADING 

Some retread moulds are designed for non-skid re-^ 
treading. The matrix is removed for this type, bein^ 
set in place with screws. The matrix is adjustable 
in the moulds, with proper connection on the last 
cure. The first cure is taken in the regular way. In 
the second cure, one end is matched and carried on^ 
On the third or last cure, one end is matched, the 
matrix bolt at the other end is loosened and raised 
until it fits on the first non-skid cure. When a fit has. 
been made, tighten the matrix bolt and remove the 
tire from mould., using a strip of tread stock to lay 
in the section. 

In some cases, bad joints are encountered on the 
non-skid matrix. It is only necessary to cut out the 
bad portion of the tread, change to a plain matrix 
and cure in short section smooth tread. Soapstone 
the non-skid on both sides of the joint. 

Sand bags can be made from junked tubes, fire 
hose or ducking, and should be long enough and made 
so not to pinch the side walls. For filling, either 
good sand or coarse salt can be used. 

In many cases on retreading it is necessary to put 
a section on the tire, in which case the section should 
be slightly undercured. This will stop the side walls 
from cracking under expansion when the tire is in- 
flated. The double cure on side walls will have a 
tendency to overcure the gum, unless the sections are 
first semi-cured. 

The retread, once placed in the mould, should 
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always be cured in the same mould, and the same 
fitting can easily be secured by paying attention to 
the joint before bringing up the clamps on the other 
•cure. 

In the selection of sand bags, the bag should be 
•smell enough to avoid pinching the side walla on the 
«dge of the moulds. 



CHAPTER IX ^ 

EQUIPMENT AND SHOP REQUIREMENTS 

EQUIPMENT 

The selection of equipment depends greatly on the- 
volume of vulcanizing to be secured and the methods, 
of repairing that are to be used. The equipment 
should be standard and practical for turning out the 
work quickly and with neat appearance. The best 
quality should be installed, as vulcanizing equipment 
is always in demand. 

There are three distinct types of plants in use ; the 
aJr bag, the rubber block, and the wrapped. All 
three of these will, under their method, do vulcanizing. 
The air bag system requires a set of metal bead 
moulds or cores to encase the bag in the tire When 
inflated and cures the entire section in a mould or 
cavity fitting the tire size. In the block system, use 
is made either of rubber or wood blocks reinforced 
with metal. Part of the tire is cured in the mould 
and the block is moved to apply pressure to other 
parts if curing a complete section. The wrapped sys- 
tem of curing consists of vulcanizing the inside re- 
pairs on an inside arm, and a patch vulcanizer is 
applied to the exterior for an outside cure if needed. 

The advent of the steam bag used on large tires for 
inside curing in the mould, or alone when wrapped^ 
is a combination of the regular systems. 

247 



TIRES AND VtJI^ANIZINa 



Any of the foregoing syatems can be used exclo- 
sively, or, in a large shop, all may be Ineluded to ad- 
vantage in turning out work rapidly. The air bag in 
large sectional work is much in demand, while rubber 



blocks and sand bags are used extensively in retread- 
ing tires in one-third circle moulds. The use of an 
inside cure with patch vulcanizer on surface work 
and inside sections and reinforcements leaves the 
moulds open for larger repairs. 



EQUIPMENT AND SHOP REQUIREMENTS "iSO 

Makers of equipment manufacture many items that 
facilitate shop work, each manufacturer having a 
device different in operation, but doing the same work. 




Figure 94.— Wrapped curing system. 

Ordinarily the equipment can be secured from one 
company carrying an assortment sufficient to take 
care of the volume of work in a territory. Again, it 
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may be necessary to purchase from more than one 
company to equip to advantage ; this selection depend- 



Figure 95. — Clamp and block c 



ing on the type of plant to be used or the sizes and 
extent of vulcanizing to be handled. 

Due to the many items of equipment made, the 
following information is assembled to fully describe 
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all kinds and the uses to which they can be put in 
either a small or lai^ shop. 

BOILERS AND BURNERS 

Boilers. — Can be classed as two kinds, tubular or 
flue boilers, and coil boilers. Flue boilers range from 



Figure 96. — Coll boiler for groa or gaBoIfne. 

4 to 10 H.P,, depending on the mould and kettle 
capacity, and on the system used for heating. A 4 
H.P. boiler heated by coal, city gas, or oil will take 
care of ten moulds, two arms and tube plates nicely, 
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or would handle a large kettle when the line is cat 
over to run alone. 



FlKUre 97. — Larg-e ooai burning boiler. 



When ft large battery of moulds and kettles is used, 
a 6 or 8 h.p. boiler heated in the same manner should 
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be secured. On non-retum systems in large plants 
as high as 10 h.p. bailers are selected. 

Coil boilers, usually heated by city gas or gasoline 
force feed systems, are used on small plants, being in 
most cases set up in a gravity system. 

The position of the boiler in regard to the drain 
line of the moulds or kettle determines the kind of 
steam system in use. When possible, the boiler ia 



Figure 9g.— Splinted flue boiler tor goa or Eaiollne. 

placed in a basement under city gas control (or coal 
or oil), with the mould line above the top of the 
boiler. This forms a gravity system ; that is, the 
steam rises through the outlet at the top of the boiler 
and flows or circulates through the moulds. The con- 
densation drains back to the bottom of the boiler 
through a pipe connection in which a cheek valve is 
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placed. This allows condensation or steam to pass in 
only one way. 

When the boiler is placed so that the water line is 
above the mould line, only an outlet pipe is attached 
to the top of the boiler. This pipe carries the steam 
through the moulds or kettle. The drain regulated 
by a pet-cock or small valve, or a steam trap checks 
the pressure, but automatically drains all condensa- 
tion or water as it fills up the trap. Pressure regu- 
lating valves can be placed on this system and a 
higher steam pressure carried 6n the boiler, then re- 
ducing the pressure for any part of the plant, ea<5h 
line of steam pressure being handled by an indi- 
vidual trap. 

On the gravity return system, very little water is 
veasted, due to the condensation returning to the boiler. 
When the city water pressure is higher than the 
•steam pressure, water can be put into the boiler by 
use of a check valve and with a water valve in the 
pipe which stops the steam from rising and blowing 
out through the water pipe. 

If the steam pressure is higher than the water pres- 
■sure, or if no city water is available, either an in- 
jector or force pump is attached to the boiler and 
water is pumped from a tank or barrel into the boiler. 
Water from the steam trap on non-return systems can 
he run into the tank and pumped into the boiler. The 
injector is used on all large boilers, as it will work 
against all pressures and is more practical than the 
force feed pump, with which considerable water is 
wasted. 

Too much water should not be placed in the boiler, 
as it will not allow for steam capacity and will de- 
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liver suspended water in the steam when going 
through the moulds. All valves should be working 
easily on the water glass, so that both valves can be 
immediately turned off should a glass break. On small 
coil boilers the flame should be turned off immediately 
when the glass breaks. The boiler should be equipped 
with blow-off valve in good working order, which 
should be set to blow off at a safe pressure and should 
be tested frequently. A pressure gauge should also 
be applied. 

Burners. -^Several types of burners are made for 
use with city gas on flue or coil boilers, for gasoline 
on coil boilers, or on single moulds, plates, or port- 
able sets enbloc. Burners are also made for use with 
crude oil. The city gas burner consists of hollow 
pans on which are set plates with small holes and the 
gas is regulated by a gas controller automatically shut 
off when a certain steam pressure is reached. 

Gasoline burners work on a similar principle. The 
gasoline is delivered to the burners either by force 
feed from a tank under pressure, or by gravity. It 
is turned to a vapor by heating the burner, and the 
vapor is burned to show a blue flame. Control is had 
by turning the burners down or off when a desired 
pressure is reached, and opening them for more heat. 

Oil burners are used very little and must be spe- 
cially ordered, the type being explained ' f filly when 
the burner is delivered. Gasoline burners are used 
extensively in towns without city gas. However, 
when available, the city gas will be found most prac- 
tical and more easy to control on either ^ gravity or 
non-return system. 
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MOULDS, PLATES AND KETTLES 

Moulds or Cavities. — For sectional work these are 
metal blocks of horse-shoe shape, having a hollow in- 
terior for the cireulation of steam for heating the 
mould. All heat during a cure comes from the mould 
unless a steam bag is used. There are three different 
arrangements of the moulds as to, size, and while they 



Figure 101.— Sectional vulcanlierB. Lett— Akron -Win lams, 
afngle ateam chamber. Center — Akron Rubber Mould & 
Machine, single ateam chamber. Right— Chas. E. Miller, 
single ateam chamber. 

ean be secured single, double, or enbloe containing 
one or more cavities, the sizing is of importance in 
order to designate the size tire that can be cured. 
Some makes have moulds that take two sizes of tires, 
while others will cure only the one size tire. 

Three distinct sizes are available and the actual 
cross measurement of the mould will readily show 
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what sizes can be placed. For instance, a mould 
measuring 3% inches across will take 3i/^ and 4-inch 
tires and cure them properly. Should it measure 314 
inches across it will take 3 and 3%-inch tires, and if 
measuring 3i/^ inches across it will take only the 
314-iiich tires. These sizes are approximate, and^ 
while some manufacturers state a larger range in 
sizes, this outline should be followed for good work. 
Most manufacturers of the regular % inch ending 
in mould measurements are now making a 5J4 i^ch 
mould for use in curing five inch cord tires. This 
goes with the unit plants, a shell being used to meet 
the regular size. 

MOULD MEASUREMENTS 

Ending Takes 

l^-inch Even and next half size, 

i^-inch, or even Individual sized tires. 
%-inch Takes half and next even size. 

Moulds are made in one-fifth or one-fourth circle, 
the latter being a longer mould and covering a longer 
space on the tire when curing. When equipping, the 
circle should be given. A one-fifth circle mould will 
have a curing surface in length of approximately 18- 
inches, while a one-fourth circle will take about 27 
inches. Heavy duty moulds on six, seven and eight- 
inch tires take about 30 inches. 

The square tread mould is used for curing truck 
pneumatic tires and when a round tread type of tire 
is to be repaired, a filler is placed in this type of 
mould.. This is of greater advantage than equipping- 
with two moulds of the same size, especially when 
square tread tires are in use. Square tread moulds- 
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are made to fit the individual tire of most manu- 
f aeturera and to allow for the oversize capacity. The 
«ross measurements in inches are approximately as 
follows: 6 18/32, 7 15/32, 8 19/32, 9%, 10% and 
12%. 

Every maker will have a different damp device for 
locking and applying pressure to the bead moulds, 
■"c" damp, and permanent sets. 




Ids used In reg-ular shop work. 



Some moulds are being made singly or enbloc and 
are adjustable for the various size tires by inserting 
metal blocks between movable sides. When set and 
tightened by a special device, these will allow for 
the circulation of steam through the adjusted moulds. 

Retread moulds, usually in one-third circle and 
either single or enbloc, are used mostly for retreading 
or curing of tread patches. They are used with the 
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long rubber block or sand bag, and in most cases are 
of low height. Special retread moulds of a depth 
sufficient to take bead moulds and use an air bag are 
made in various sizes with three or more pressure 
damps for plain, ribbed and non-skid work, solid or 
with metal matrix. 



All moulds can be set up and connected in a line 
or battery to a large boiler, or can be secured in 
portable sets or singly for burner use. 

Bead Moulds. — The bead moulds consist of two 
aides of machined metal grooved to fit the tire beads. 
They lock the casing of a tire in the mould and at the 
same time conduct the heat from the moulds. Thriy 
run in sizes the same as the moulds, and can be 
designated by measuring or by fitting in the mould. 
Care should be used not to mix up bead moulds. They 
should be kept paired, as in most cases they are fitted 
to the mould when shipped. Some makers supply 
bead moulds, both S. S. and Q. D., with each mould 
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between 3^4 ^nd 5 inches, while others supply only 
one mould in either S, S. or Q. D., and it is necessary 
to include the others when equipping. 

Bead Spacers. — Consist of a curved piece of metal 
which fits between the two sides of the bead mould 
when it is used in an oversize mould and in curing 



Figure 104. — Giant pneumatic square tread mnulda. Made 
to accomodate the square tread type Of tire. Round tread 
tlrea of most deaigna can be cured In this mould by uainst 
a filler of cloth or aoapstone or by the use of an aluminum 



oversize tires. It is of the same curvature or rim 
size as found in the regular or undersize. Exacting 
repairmen will find them practical for use. 

Reducing Shell. — Is a machined metal form fitting 
into the mould and decreasing the size of the mould 
so that smaller tires can be cured. They can be 
secured in one-fourth-inch or one-half-ineh thick- 
ness, reducing either a single size or, when one-half 
inch thick, down to a mould set of two tires. Should 
the one-fourth-inch size be used in double mould sets, 
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it ia necessary to secure special size bead moulds to 
fit. In ttje one-half-inch size the regular (double) 
undersize bead mould can be used. The use of the 



Figure 105.— Single ssctlonal vuleanlzer with gasoline 

shell allows a double capacity mould and it ean be 
secured in any size. 

Inside Arm. — The inside arm is useful in any shop 
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lor caring inside repairs in place of using the mould 
and also for transferring large tires for cure of the 
reinforcement. They can be secured in all sizes simi- 
lar to the moulds, with or without tightening devices 
for pulling down on the wrapping. The length up 
to five-inch section is approximately twenty inches, 
while seven-inch arms will run twenty-eight Inches 



Flg-ure 106. — SIdeIs sectional vulca 
burn era. Reducing ahoU 

in length. They are attached to the steam line, or 
on portable sets enbloc, or they may be secured from 
some manufacturers heated by electricity. Patch vul- 
canizers can be used to advantage with the inside arm. 
Side WaU Vulcanizera. — Are used for curing bead 
and side wall repairs. They are made in sizes for 
use with an air bag or are used with metal sides 
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fitting either the S. S. or Q. D. bead, then being 
brought together by a bolt tightening device to apply 
pressure. The circle ia usually oce-£ourth. They am 
attached to the steam line in the same manner as 
moulds. 

Tube Plates. — Are made either of a flat, hollow 
metal block with machined surface for use on steam. 




^T\ 



Flffure 107.— Cavities and unit to cure 21i" to 5" tires ualng 
shell, Akron Rubber Mould and Machine. 

lines or of special blocks for electric use. They are 
used for curing inner tube repairs, being made in 
various sizes. 

'T'hree kinds of pressure devices are used by various 
makers; namely, damp, spring and weight. In the 
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clamp system a small "c" clamp is used mostly. The 
spring type varies; on some, the spring is centered, 
"while others hook the spring on the cross bar coming 



Figures 108 and 109.— Vulcanizing units 
bloc. Top— Akron Williams Model "R- for 
coll boiler attached. Bottom — Vanderpooi 



over the plate. Weight systems apply a ball or bell 
of metal at distances on the cross bar coming over 
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the plate. The steam tube plate can be attached to- 
the steam line or supplied with gaa or gaaollii* 
burners. 

Tube ViUcanizers. — Of the small type for repairing 
single inner tubes consist of two metal plates brought 
together under pressure. One plate is heated by- 
gasoline, electricity, or by saltpeter patches in con- 
tainers made to hold the inflammable material. Some 



Figure 110. — Craft unit for curing 3" to 6" tires In- 
single sizea. 

types of this vulcanizer can be secured for repairing- 
email surface patches on casings. 

Patch Vulcanizers. — Consist of a hollow surface 
block grooved on two or four sides to fit the contour 
of different size casings. It is applied to the tire when 
on the inside arm by means of a chain fastening de- 
vice or by special clamp pressure. The block is con- 
nected to the steam line by a flexible steam hose and 
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a pet-cock is used for the slow escape of the steam 
t6 keep up the heat. Electric patch vulcanizers are 
also available for this same use (fiat). On the steam 
connection it is more practical to attach two flexible 
hoses and secure complete circulation, having the pet- 
cock for blowing off all pocketed air, etc. 



Figure 111. — Cavities en bloc for 3" to 5" tires, Lowell. 

Retread Kettles. — There are two types of kettles in 
use : One, termed the flat kettle, has a weighted top 
or a top raised by a large wheel and turnbuclde. The 
top is made steam tight by use of a special packing 
ring or by large bolts which are placed and tightened. 
The capacity of this kettle will range from three to 



EQUIPUBNT AND SHOP REQUIREMENTS 



Figure 112.— Dry < 
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Upper-bolt preaaure type. 
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eight tires, depending on the maker. Upright ket- 
tles, taking up to twelve tires, have a large hinged 
door which is sealed by use of heavy bolts after being 
closed. The smaller flat kettles of the doughnut type 
can be operated with a coil boiler. Large boilers are 
required for kettles taking over three or four tires. 




Figure 117. — Retread kettle, two to four tire capacity. 
OTHER EQUIPMENT 

Eetread Eims, — Consist of a rim split in two halves 
made to fit either S. S. or Q. D. tires and bolted to- 
gether on a center fiange. They can be secured with 
bead groove only, or with side flanges which come 
about two-fifths of the way up the side wall. Some 
have a special inside metal filler which holds the bead 
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iu place while curing. Used with Coil, segment or 
endless air bag, of a special steam bag. Made in sizes 
and taking oversize tires. 

Retread Rings. — Similar to the rims except that 



S. — Retread kettle, four tire c 



they fit the bead, and are held in place by special 
clamps which are removed as the tire is wrapped. 
Used with coil, segment or endless air bag. Made in 
sizes and taking oversize tires. 
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Retread Coils or Segment Cores. — Used for insert- 
ing inside of tire when retreading. In sizes singly. 
Can be used with rima or rings, or without them when 
using bead pads and ring. 

Electrical Retreading Equipment. — A special 
method of retreading various size tires by the use of 



Figure 119.— Retread kettle, four to six tire capacity. 

wires placed in the cushion stock which is allowed to 
remain after cure. A rheostat is employed and current 
is supplied to the wires projecting under the side of 
tread. 

Endless Air Bag. — A special wrapped inner tube 
for placing inside the tire during retread to apply 
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pressure from inside. Made in sizes and uaed with, 
rima or rings. 

Steam Bag. — A special prepared sectional bag used 
in place of the air bag for inside cures of easing re- 
pairs. Special steam tubes for complete curing of 
reliners in sizes are also in use. Practical when used 
by experienced repairmen. 



Figure 130. — Retread kettle, Ave tire capacity. 

Buffer and BrusJiers. — Used for cleaning, rough- 
ing, and buffing tires and tubes. Consists of base, 
head and counter shaft with necessary shafting and 
pulleys for speeds from 1,800 to 2,400 R. P, M. Eight 
or ten-inch wire brushes are mounted. A fine emery 
stone for grinding can be applied on one end of the 
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spindle unless an additional grinding stand is 
supplied. 

Buffers, Flexible . — Flexible shafting for operating 
small brushes while buffing inside of large tires. Es- 
sential in large shops. 

Compressors or Air Pumps. — Can be secured in one 
or two cylinder types with belt drive to motor, and 
water or air cooled. Used to supply air to the mould 



Figure 121.— Retread kettle, eight tire capacity, 

bench for air bag use, for testing tubes, and for gen- 
eral service. Portable electric pumps can be used or 
automatic starting electric pumps can be used. These 
require little attention. Air tank and piping should 
also be supplied. Should carry 120 pounds or more 
of air. 

Testing Tank. — For general shop use in testing 
tubes or for cooling purposes. Made either flat or 
upright. Flat size is about ten to twelve inches 
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deep with a diameter of forty inches. Connected ti> 
drain and with faiaeet facilities for ^ling. 

Tire Roller. — Used for rolling and uniting sectional 
repairs, retreads, etc., either under pressure of spring: 
tension or bolts. 

Pressure Gauge. — For indicating steam pressure on- 
line and boiler. 



Flsure 122.— Retread kettle, el^ht tire capacity. 

Thermometer. -^av indicating the temperature or 
beat of steam in line. Should be used as a check on 
the pressure gauge. 

Force Feed Systems. — A gasoline tank with pump 
attachment for inflating to an air pressure of about 
ten pounds. To force gasoline to burners, mostly on 
coil boilers. Carries an air gauge and control valves. 
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Three or four gallons of gasoline is added, and the 
tank is placed outside. 

Blocks and Cores. — Used in curing tread patches 
on various size tires. Is used on flat plates with 
clamp pressure. Metal blocks are grooved to fit the 
tire with a metal form to apply pressure from the 
top. Saves air bags. Set up Id the mould. 



Figure 123. — Retreading- coila. 1 — endless aprInK coll. 
2 — segment core type. 

Rotary Rasp. — A circular rasp used on the buffer 
sj indie for tearing old treads from tires. Useful in 
general shop work. 

Motor. — Used in operating the pump and buffer. 
For good speed and power a 2 h.p. motor for buffer 
use alone will be sufficient. When a pump is operated 
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Figure 124. — Buffing: standa. Combination type shown be1oi 
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at the same time with an additional grinder, a 3 to 
3^ H.p. motor should be used. The motor should be 
ordered either for d.c. or a.c. current. 

Steam Trap. — Is a mechanical device used on non- 
return steam systems to allow the escape of con- 
densation (water) from the steam pipe. When the 
trap fills with water, it automatically empties itself 
without loss of steam. It will force water twice as 



iRure 125.— 1— bead moulds. 2— reducing ahell. 
blockf • —" "— -^ ■• — •■ — 



oCKB ana eorea, « — atet " ' 

.,«- ^ .»...,. -0 — raeulatlnff vaIvp. 1 
12 — wood forms. 



. blocks and eorea, 8 — ateam i.._„. . ,.^„- 
valve. 10 — regulating valve. 11 — rubber mallet. 



many feet upward as the number of pounds pressure 
in the line. Made in different styles. 

Pressure Regulating Valves. — Used on non-return 
steam systems to reduce the steam pressure on the 
line below that in the boiler. Saves fuel and atten- 
tion to the plant by allowing higher steam pressure 
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on the boiler. Can be secured to reduce pressure as 
low as required. Made in sizes both in spring wheel 
adjustment or weight adjustment. Steam can be 
carried from a high pressure boiler for a distance 
and reduced to the required pressure. 

Gas Controller. — A valve device for use on gas 
burners, and connected to the steam line or boiler by 
a pipe. Automatically shuts off the gas when a cer- 
tain pressure has been attained, opening again as the 
pressure goes down. 

Force Feed Pumps. — A hand operated pump used 



Flsure 128. — Building- mandrels. 

to force water into small coil boilers against steam 
pressure when city pressure or injector is not used. 

Building Mandrels. — Steel cores made in various 
sizes, either stationary or disappearing. Used to place 
tires on when building up. 

Splicing Mandrels. — Made in sizes for use in 
splicing inner tubes. Consist of a male and female 
metal frame in sets. 

Tube Deflators. — A hand winding device on which 
an inner tube is placed, rolling over a double spindle, 
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which, after removing the core or depressing it, 
forces the remaining air from the tube. 

Wrapping Machine. — ^Made in wall or floor types. 
Belt power driven for wrapping and applying pres- 
.sure to retreads in all sizes. 

Spool Winders, — ^Used for rewinding wrapping 
cloths on metal spools for use on wrapping machine. 
Belt operated. 

Cement Tubs. — Belt operated for slow mixing of 
vulcanizing cements. 




Figure 129, — ^Tread rollers. 

Steam Tables or Presses, — ^Used for flat vulcanizing 
work with heat applied from one or both sides of the 
press. Manufacturing of rubber specialties can be 
handled. 

Skiving Machine. — Used for skiving or feather- 
edging of blow-out patches, reliners, etc. ; for general 
shop work. Hand operated. Also power operated. 

Bead Cutting Machine.-r-HeiTid operated. Consists 
of two circular knives which cut away and remove 
•old beads when making reliners, blow-out patches, etc. 

Tire Spreader. — Special device with stand for 
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spreading tires during inspection. Operated by foot 
pressure. 

Tire Changing MachiTie. — Special hand operated 
machine for removing tifes from rims. 

Check Valve. — Used in water, steam, air and gas 
lines to allow flow in one way only. Made in sizes. 



Figure 131. — Dry cure retreader. 
SHOP BEQinoEMENTS 

In ordering equipment, everything depends on the 
size tires that are to be repaired, the repairs to be 
made, and the volume of work to be done. For 
garages, small shops, etc., in territory where only a 
limited number of cars are used, gasoline burner or 
coil boiler plants are practical. Where several men 
are to be employed and retreading and rebuilding 



EQUIPMENT AND SHOP RBQUIRlBMBNTS 280 

done, it will be necessary to equip with a larger plant, 
including a kettle and in most cases a large boiler. 
A shop ean be started with small equipment, and de- 
veloped to meet requirements as the trade increases. 



There is, however, certain equipment that is essen- 
tial for any shop. In selecting equipment, the sizing 
■of the moulds or arms will in all cases denote the 
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number of moulds required to handle the range of 
tire sizes, the number being less should the reducing 
shell be used either for this purpose or for increasing 
the capacity in certain sizes. This can readily be 
seen in curing tires in sizes from two and one-half 
to five inches. 




Figure 133. — Dry cure retreadera. 



MOULD BEQUIBEMENTS 

Moulds Total Moulds 

Measurement Used Regvired 

'.'4" size (2-2i,i) (3-Z%) (4-4^,) (5-5H) 4 

Even or Vi" size (3) (3'/^) (4) (41/2) (5) 5 

%"filze {2'/j-3) (31/2-4) (41^-5) 3 

The larger sizes can be reduced with shells, neces- 
sitating fewer moulds in small plants. Some equip- 
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mcnts range only from three to five-inch tires with 
five mouldB of single size in the block. 



Figure 134. — Dry cure retreader. 

It is also important to have an oversize mould to 
take care of the present five-inch tires, which are 
oversize, especially in cord construction. For larger 
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tires of the heavy duty type it is necessary to pur- 
chase individual moulds, and as greater capacity ici 
required it is only necessary to secure more moulds 
with bead moulds in the required size, add a kettle, 
etc. At the same time, a boiler sufficient to handle 
the load is used. 



The following list is for complete equipment of an 
average shop. Additions can be easily made. The 
important equipment is shown. 

Movlds. — Sufficient to cure from two and one-half or three 
to five and one-half-lnch ttres. with or without shell. They 
may be single for use with e;a30line burner, on a steam 
line to holler, or en-bloc for tbe same use. 

Boiler.~~ll using a full shop set and kettle, a boiler should 
be secured either of the coil type or larger flue type. It 
should have the necessary gauges and fittings. 
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Shell. — ^The shell is used for reducing the number of 
moulds required and still allow handling the tire range, or 
for doubling the capacity in one or two sizes. 

Tube Plate. — Can be secured In four, six, or eight clamp' 
capacity. 

Inside Arm. — Should be provided to cure same sizes as 
moulds used. If using the Inside arm or wrapped method, 
only a patch vulcanlzer Is used. 



Building Maniirel. — Should be provided In complete set 
or sets to handle the sizes of tires built up for cure. 

Roller. — A hand power roller Is really essential, although 
some shops do not use one. 

Buffing Stand Com pJeie,— Either a grinder head or com- 
plete buffer with base should be secured and equipped with 
an eight or ten inch wire brush, also a fine emery wheel. 
The buffer should be solid at the base and shafting. 

Testing Tank. — Should be provided for tube testing and 
cooling purposes. 

Air Pump. — Capable of pumping 150 pounds pressure. 
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Operated by belt attachment or electrically to supply air for 
shop use and for service. 

Air Tank, — Should be of sufficient capacity to handle air 
service demand. 

Motor. — ^About 3 h.p., for running buffer and air pump, 
wired for current to be used. 

Air Bags. — To cure same sizes as tires being repaired. 

Hand Clamp. — ^For bead mould lock-up. 

Vise. — For general shop work. 

Should the plant be of the non-return system with 
high boiler pressure, reducing valves and steam traps 
are to be considered. In connection, such hand tools 
as are required should be provided so to take care of 
the various work. ^ 

The most essential tools are the following, which 
will take care of all shop work and service: 

A twelve-inch flat file, a machinist hammer, com- 
bination pliers, Stillson pipe wrench, small cement 
brushes, large cement brushes, three-cornered six-inch 
file, plugging pliers, flat roller 2"x2", a four-inch 
screwdriver, scissors, corrugated and smooth stitchers, 
valve tool, valve nut wrench, fabric awl, goggles, tread 
gauge, layback hooks, work hook, fabric kiiife, tread 
knife, rubber or trimming knife, carpenter's pinchers, 
rasp, rule, spreaders, sand or carborundum stone or 
stick, perforating awl, rubber mallet, straight edge, 
leather gloves, air gauges, jack, foot air pumps, tire 
tools and rim wrenches. 

MATERIALS REQUIRED 

The repairman away Irom the factory branch in a 
small town will require as large a stock as the city 
repairman, due to the fact that, in the city, the mate- 
rials can be replaced as required, while in smaller 
towns it is necessary to keep a supply on hand at all 
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times for handling the work. ' The principal materials 
are shown below. These are used daily and to them 
should be added the necessary acid, boots, dust caps, 
valve caps, valve cores, flaps, gasoline, valve pads, 
blow-out patches, cementless patches, staples, soap- 
stone, valves, and other parts in such quantities or 
sizes as will be used. 

Tread Oums. — In colors, usuaUy 1/16" thick; 15 to 25 
pounds. If gum retreading is done, a large increase is 
needed. 

Fabric. — Frictioned two sides, coated one side; 50 t)oun(:s. 

Bareback. — Frictioned or coated one side; 25 pounds. 

Bead Cover. — Frictioned two si^es; 10 pounds. 

Breaker. — ^Frictioned two sides; or frictioned two, coated 
two; 10 pounds. Increased when retreading is handled. 

Cushion Ouni. — In 1/32" thickness; 10 to 20 pounds. 

Tube Filler Gum. — 10 pounds. 

Tube Backing Oum. — 15 pounds. 

Cement, Vulcanizing. — 5 to 10 gallons. 

Cement, Patching or Air Drying. — 1 gallon. 

Cords. — For cord tire repair (cable) ; small quantity of 
each size i and o. 

Cord Fabric. — For use on cord fabric tires of each kind; 
25 pounds. 

Reliners, — In sizes used. 

Retread Band. — In sizes used. 

The vulcanizer will in a short time be able to gauge 
the quantity of materials required monthly. 

BENCHES, RACKS AND TABLES 

All benches, racks and tables are usually made in 
the shop to meet the conditions of the work being 
done. Many different kinds are found useful in a 
large shop. They should be made strong and of neat 
appearance and should be painted to improve the ap- 
pearance of the work room if open for the inspection 
of the customer. The following is a list of the vari- 
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OUB uses to which they are put, showing practical 
measurements to be used. For the smaller shop they 
can, in many cases, be combined and only such used 
aa will handle the amount of work coming in. Items 
marked with asterisk {•) are essential. 

'Cutting Bencfi.— Built 2% feet wide, with a stationary 
work shelf 11x11 Inches for upright work. In some cases, 
pipes are Inserted in the side of the bench lor this work. 
The correct height from the floor to the top of the hench 



Figure 13T. — Cutting i 



U approximately 37 Inches. The bench can be continued 
in length with four foot InterralB between the brackets to 
accommodate as many poaitionB as there are men working. 
A Bhelf is placed below. 

'Building Bench. — Built 3 feet wide with a stationary 
work Bhelf on which the mandrel bracket Is secured". Made 
36 inches In height, and of length for as many poBitlons as 
there are men working. A shelf Is placed below, 

'Ttibe Bench. — Biitit 2^^ feet wide, with removable shelf 
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about 12 inches long and 5 to 6 inches wide for working 
on tube repairs. Height to be approximately 37 inches from 
floor. 

*8team Bench. — Four feet wide, 34 inches high from the 
floor. In this are inserted V/^ pipes 8 inches apart and 
close to the top of the bench for set-up work on tires. 
Put a shelf below. 

^Equipment Bench. — To hold moulds of the regular type. 
Built 21^ feet wid.e and about fifteen inches high to allow 
for getting tires down in mould and for a drain pipe below. 
On large moulds the moulds are set low. 

Arm Bench. — The arm bench is built 2 feet wide, 18 inches 
in height and of a length to handle the number of arms 
used at intervals of 3^/2 feet. It may also be set up on a 
base 3 feet square with arms set. on each side, thus taking 
4 inside arms. 

Bead Mould Rack or Table. — Can be made 3 feet wide, 
or, if only a few bead moulds are in use, 1^^ feet wide 
and about 40 inches high. On this table all bead moulds 
should be placed as soon as removed from the set-up. Never 
leave bead moulds lying around to be chipped or broken by 
being dropped on the floor. Space below this table can be 
utilized for tires while awaiting the cure. 

Inspection Bench. — For the inspection of all tires brought 
In for repair, and used in connection with service and entry 
bench. Built 4 feet long, li^ feet wide, and about 30% 
inches high, with a back attached against which to lay 
tires. 

Entry Bench. — For entry of all incoming work in the 
service book and for tagging. Made 2 to 3 feet wide, 41 
inches high for stand-up use, and of a length to accommo- 
date the shop. 

Stock Cahinet. — Built for holding rolls of gum and fabrics. 
Should have a double door, and be two feet wide, five feet 
high, and four and one-half feet long, with ledges for roll- 
ing piping to fit and hold the rolls. The sheeting of this 
cabinet with thin metal will make it proof against moisture, 
etc. 

^Work Bench. — ^Made 3 feet wide, 34 inches high, and of 
required length. Used for heavy work and vise use. Found 
in many shops. 

*Stock and Cutting Bench. — ^Made 4 feet wide, 34 inches 
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high, and of good length for cutting all fabrics and gums. 
Placed in front of the building benches^ A stock rack with 
1 inch piping is placed at one end, on which rolls of ma- 
terials are placed and pulled over the bench for cutting. 

^Testing Tank Bench. — Built to fit testing tank at base; 
25 inches high when tank 1 foot* deep is used. 

Storage Bins. — Of any size for keeping all scrap fabric, 
peelings, sweepings, etc., from accumulating in piles about 
the shop. Covers can be provided. 

Tool Boxes, — Made 15 inches long, 4 inches deep, and 8 
inches wide. A box should be. provided at each position 
for tools not in use. They can be turned into stock room 
daily if necessary. 

*Tire Racks. — Usually 214 feet wide and of sufficient 
height to clear the largest tire. These can be made or 
purchased from manufacturers. 

*Hangers. — Should be provided for the drying cemented 
tires in the cutting-down room and for tube drying at the 
tube position. 

The arrangement of all benches in relation to the 
equipment and buffers should be such that work of a 
nature that will raise dust is kept away from the 
•cemented tires and the building room. If possible, 
the work should be done in buflSng, cutting, building, 
and curing positions, and each should be separate 
from the other. This will be found to facilitate and 
systematize the work, and at the same time will pro- 
tect the cemented tires and new gums from dust from 
the buffer or from the steam bench. Keep a floor 
space for set-up and changing of tires. 

Provision should be made for covering all installa- 
tions of the air supply, the gas supply if used, the 
water supply, electric wiring, and the shafting and 
pulleys from the motor to buffer and pump. 



CHAPTER X 

SERyiCE AND RIMS 

Taking everything into consideration, the repair- 
man or seller of tires only delivers satisfaction, meas- 
ured in miles obtained, or service given in a rapid 
and workmanlike way. Good repairs speak for them- 
selves in the cost per mile secured. However, good 
repairmen have failed in operating a shop by not de- 
livering service to the tire owner in the proper 
manner. 

An owner is always impressed by a quick and 
courteous manner and by receiving information that 
will be of value to him when it is necessary to make 
tire changes or to take care of his tires to secure the 
most mileage. Either at the shop or on the road, this 
service should be above reproach, and no hesitancy 
should be shown in explaining to the owner that the 
same abuses that injure his tire will injure the repair 
also. 

It is not to be expected that service can be given 
away unless a fair return is forthcoming in the way 
of greater business or in a direct return for the service 
when performed. The owner will be glad to pay for 
service at or away from the shop, provided you deliver 
satisfaction with it. 

The service-man, who is at all times dealing with 
the public, is of far greater importance to a growing 
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shop than any other employee, as it is through him 
that the work is secured and held. In his daily wprk 
new customers are obtained and tires requiring repairs 
are brought before the owner in such a manner as to 
denote an entire knowledge of the tire business. In 
a large shop, a good service-man, attending strictly 
to his work, can obtain a double amount of repair- 
work and new business. Such a man is always looked 
for by the exacting customer who knows he can de- 
pend on the information given. A poor service-man 
will loose more customers than good work can bring 
in. 

The manner in which the service-man handles his 
work is the first thing noted, and his knowledsre of 
the business is next. He should know tires, both for 
sales and repairs ; he should know the various kinds of 
rims, the cost of repair work and the time required to 
get it out. He should understand injuries and defects, 
tire accessories, the dismounting and setting up of 
tires and tubes. Remember that advertising is done 
to bring the company before the customers. When 
you have the customer at your door and do not satisfy 
him, it is your loss. Under those conditions advertis- 
ing will never be of value. 

The service-man at the shop should remove all tires 
on rims from the car on the street. In order to hold 
trade, the owner should not be expected to do this. 
The tire should be dismounted and the tube removed 
for inspection. The tube may be flat, and the casing 
may need repairs, and an estimate of cost should not 
be made until after the inspection. The tube should 
be tested, and if holes are found toward the center of 
the tube nearest the tread, the casing should be in- 
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speeted for a small nail, tack, piece of glass, or small 
break. The work required can then be shown and the 
cost and time estimated. Tube repairs can ordinarily 
be made in thirty minutes or less. Sectional work 
usually takes two days, and retreads and rebuilds 
about four days. This time can be shortened, but as 
a general rule will be found close except for rush 
service. The time once given, the work should be 
ready, and if extra work is required the owner should, 
if possible, be notified by phone either of the delay or 
extra charges. 

The reason for the injury should always be ex- 
plained to the owner in order to avoid the same injury 
to the repair when made and placed on the car. If 
underinflation or overloading has been the trouble, the 
inflation tables which are recommended for general 
use should be explained. 

For systematic work in a large shop the service-man 
should have designated racks or hooks for: 

Kims held for set-up. 

Casings held for set-up, tube being repaired. 

Tubes being held for set-up, casing being repaired. 

In doing this when a casing on the rim comes in, 
it is dismounted and the case and tube, being for 
repair, are tagged. It is a simple matter to mark the 
case tag numbers on the tube tags and vice versa, and 
to mark both tag numbers on the dummy tag on the 
rim. By doing this, you will never mix tires of the 
same kind and size which come in on the same day 
from one owner. As the work is completed, the com- 
plete set-up is automatically assembled and should be 
immediately set up, inflated, and placed in the out- 
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going rack for delivery or for the owner when calling. 
Never allow a set-up to lie around until it is called for. 

INTLATION. 

Inflate fabric tires to 20 pounds to the cross-section 
inch. Thus, a 4 inch tire, 80 pounds. 

Inflate cord tires to 17 to 18 pounds to the cross- 
section inch. Thus, a 4 inch tire, 70 pounds. 

Inflate aeroplane tires to 15 pounds to the cross- 
section inch. Thus, a 4 inch tire, 60 pounds. 

Regular sizes built to an oversize should carry the 
oversize inflation, which is usually marked on the side 
of the casing. 

The above rules will be found to work satisfactorily 
on all inflation, giving good riding body to the tire 
and bringing it up to a direct center on the road. Air 
carries the load, and the tube acts as a blanket in the 
case, which is only a casing or wearing covering for 
the inflated tube. The more the tire is brought up 
to a center, the less surface is exposed to the road^ 
therefore less friction is created and less wearing sur- 
face is exposed. When under-inflated, from two ta 
three inches of tread surface is in contact with the 
ground or road pull. It is this road pull, combined 
with the tendency of the carcass to bend inwardly 
towards the rim, that causes loose treads, separated 
fabric, and if too pronounced, broken side walls and 
rim cuts. 

After inflation, all tires should be tested with the 
air gauge or tire caliper and never estimated by kick- 
ing the tire or by looking to see if it is up to a 
center. It is very easy to over-inflate a tire and that is 
unnecessary. Again, the tire may be holding to cen- 
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ter with the empty car, yet it may be just at the point 
oj giving under the car itself, so that when loaided 
aAd running it will drop to a point of underinflation 
as soon as load and pull are applied. 

A perfectly inflated tire will have less tendency to 
pick up nails, and glass and it will also resist the im- 
pact of a bruise more readily when striking a stone 
or other obstruction. It is the quick bending action 
that causes rupture to the tire and the less air re- 
sistance there is, the quicker it will break. 

The number of pounds weight to be carried per 
wheel should be determined by the maker of the tire, 
SB tires have more or less plies per size and the core, 
or air capacity, may be larger or smaller. 

Many owners object to carrying tires inflated to 
capacity, especially if they have been in use for some 
time. This is on the theory that on warm or hot days 
the pressure increases from running. This, to a 
limited degree, is correct, but the increase is only 
about two pounds to the square inch. The abuse from 
underinflation is two-fold that which might result 
from the slight increase, because the greater tread 
surface exposed causes more friction and therefore 
more heat, resulting in a broken down tire for which 
there is no excuse. Furthermore, the success of a well 
placed repair depends on the inflation being up, as jar 
at the end of the repair is thereby eliminated. On 
underinflated tires the end of the repair receives a 
kick on very revolution and gradually loosens ^nd 
blows out the job. The largest percentage of repairs 
which fail are due to this cause, as the repaired section 
is stronger and stiffer than the rest of the tire and 
naturally resists the bend. Tread patches are kicked 
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out in the same manner and splices are opened up. 

Repairmen should advise ear owners that, due ta 
these conditions, air pressure should be kept up. The 
impression that high air pressure is due to heat is 
not correct, as a tire with eighty pounds of air on 
a hot day, say at eighty degrees, will only increase 
approximately five per cent, or from four to five 
pounds. Therefore, if the air is kept up to seventy- 
five or eighty pounds, it is not going to injure the tire 
or cause greater bruises. Expansion in tires is due 
to the friction of the tire and the less air carried, 
the greater the friction. Therefore, the greater in- 
crease in pressure is not due to weather conditions- 
but to the friction. 

Air will not remain in tires forever, and therefore 
they should be tested and inflated weekly for best 
results. The valve core may leak very slowly or th^ 
valve nut become slightly loose from the setting of the 
rubber tube under the washer when in use. These 
things will allow loss of air down to a certain pressure. 

RIMS 

During the work of making changes and in set-up, 
many different kinds of rims are encountered and 
these should be fully understood as to the easiest and 
quickest methods in removing or setting them up. 
Special tire removing machines are available and 
these will save much hard labor when tires are frozen 
to the rims. However, the workman with proper hand 
tools can quickly remove most tires. A good service-' 
man will do all tire changing on his feet, as it is un- 
necessary to putter around with the work on the floor, 
on every tire set-up. 
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There are many makes of rims, with new rims 
always being made and applied as ear equipment ; 
however, these are all presumably built to a standard 
fo take the tire bead types in use which are as follows : 

Regular Clincher. — Made in an endless or solid type, and 
also in eplit rim types (or soft bead cllnclier tires. The 
rim is usually a part of the wheel, but may be demountable. 
The tire is forced on and comes back under the bead chan- 
nel when in place. 








Quick Detachable Clincher.— For use with Q. D. tires with 
hard beads or cable Q, D. beads. In this type a removable 
side or split rim is used eo ihat the tire can be placed on 
the rim and worked around, or placed over the rim en- 
tirely, as in the flange type, and then the flange applied. 

Straight Side.— For use with S. S. tires. Similar to the 
Q. D. as to the use of split rim and removable side flanges. 

Universal. — Used for mounting both straight side and 
Q. D. clincher tires. The removable side flange only Is 
used. Two interchangeable bead rings are provided, which 
reverse for the type of tire mounted. 
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Many, rim manufacturers have had their rims 
standardized to agree with exact measurements. These 
rims are stamped, and the standard stamp is in many- 
cases referred to by the tire manufacturer in specify- 
ing the mileage guarantee. 

When the tire is clear of the rim, stand it up. Never 
work on a tire while on the knees or while sitting 
down either in removing or replacing the tube. 
Should the tire have a flap, remove it by pressing on 
the top of the tire, when, by bending over, the flap 
draws out easily. The tube is then removed with 
care in all cases, as it might be frozen or stuck to the 
casing. Pulling too hard might tear a tube to such 
an extent that it could not be repaired. If a tube 
is frozen, work the fingers and hand down the side of 
the tube until it comes away easily. Then, by pulling 
carefully endwise, this danger is eliminated. 

Some of the rims most used and encountered by the 
repairman are listed below, and the method of remov- 
ing the tire is described. The method of changing 
tires is optional with the repairman. Every work- 
man, through practice, devises a method by which the 
tire can be removed in the quickest manner. The 
descriptions given will start the tire changer on the 
right path for simplest removal. The tools required, 
when the work is done by hand, are a heavy machinist 
hammer, two ten-inch screw-drivers, a tire tool, and 
a pair of pliers. With these, almost every tire can 
be dismounted or replaced in an easy way. Always 
let the air out of the tire. Never pound a rim or lay 
it on the floor in cases where it is necessarj'' to loosen 
a part. Nearly all rims are removed standing. 

Baker (Light Rim). — Made in split, straight side, and 
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quick detachable types, with a plate setting over four lugs, 
two on each side of the valve hole. Remove by first insert- 
ing the screw-driver under the plate and driving lightly 
with hammer, which removes the plate. Insert the tire 
tool down under the tire bead and against the short end 
of the diagonal split, which is opposite the valve. Drive 
the tool until tight. Tap the opposite side of the rim with 
a hammer and at the same time press down on the tire 
tool, which will slide and force the end of the rim clear 
of the tire. After this, the rim is worked away from the 
tire. 





Figure 141. — Kinds of rims. Top — Stanweld split rim. 
Center — solid clincher. Bottom — Kelsey split rim. 

Booth. — This rim uses a split side flange fastened with a 
special holder or clamp. The flange holder is removed and 
the screw-driver tapped between the rim and flange until 
one end comes up over the rim, this end being then worked 
from the rim. Replaced in a similar manner. 

Continental. — Run in two halves, having lips about every 
one and one-half inches to fit over corresponding grooves. 
The rim half is tapped around to clear the lips. 

Firestone. — This rim is a removable side flange type, with 
a solid ring and a split lock ring. One end of the lock ring 
is forced out of the rim channel and is worked out. The 
ring is now removed, then the tire. To replace, place the 
tire, apply the ring, and start one end of the lock ring. 
Start usually with the small lug in place, and, while stand- 
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ing on the tire on the floor, tap slowly into place by holding 
behind the hammer with a pair of pliers. 

Ooodyear, — This is a spring flange type removed by 
forcing one end of the flange over the rim and working out. 
Replaced by a similar method. The Goodyear removable 
side flange type, with ring and lock ring, is removed and 
applied like the Firestone. 

Houk. — This is a light rim with a spring side flange and 
Is removed the same as Goodyear side flange. 

Perlman. — This is a split rim with a special lever w^hich 
is tapped open. The end of the rim with a slot for the 
lip is then forced out under the tire and w^orked out. For 
replacement; the end with the lip must be set on first and 
the other end forced over to fall into place, after which 
the lever is tapped into place. Care should be taken to 
see that the lever slides under the lip. 

Detroit. — This is a double split rim with a removable sec- 
tion about four inches long. This special section fits into 
the gap with a double lever turning on rivet. The lever 
is tapped away from the hooks and the pleco removed. 
'The end of the rim is pushed under the tire and worked 
out. The tire is applied in a similar manner, care being 
taken to start the rim at one end so that the valve will 
■enter the valve hole in the section. 

Kelsey. — This is a spring removable side flange type with 
:special flange holder. The rim is removed like the Booth. 
In the split rim, a hinge with a small pin or iron is the 
locking device. Remove the pin and start the rim under 
the tire, taking care to start the end that will clear. To 
set up, pull one end up on the other and start the tire 
with the valve at the opposite side. As the tire is forced 
or tapped on, the rim will spring in place under the tire 
and will then fall into the hinge, when the pin is inserted. 
Another type of Kelsey rim is a split type with a double 
short lip for a locking device. A screw-driver is inserted 
into the lip and the rim pried apart to allow the under 
lips to clear, after which the end is forced under the tire 
and worked out. The rim is overlapped for replacement. 

Stanweld, — This rim is similar to the Perlman, except 
that the lip is on the outside. Start the screw-driver under 
the lip by tapping slightly, which will allow for throwing 
the rim end under the tire and working out. Replace by 
starting one end with valve set and working on, after which 
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a tire iron is set under the tire and the rim tapped back. 
into place as the iron is pressed downward. 

Solid Clincher, — ^This type of wheel is made by most all 
rim companies. 

Should rims be too large for the tire, which hap-^ 
pens on some cured tires, due to shrinkage, two blocks, 
set inside the rim, usually 4"x4"xl4", and a jack ap- 
plied, will force the rim into place. 

All rims should be buffed free from rust and scale 
and should be treated with a graphite rim paint at 
least twice a year. This will stop freezing of the: 
tire to rim. A frozen tire requires the working from 
the rim by the use of two tire tools, working in small 
sections until completely around the rim to the valve. 
This operatiofi must be repeated several times before- 
the tire is free to clear the rim, especially on side 
flang types. No rim should be set up with lugs out^ 
as this will blow out the tube. A flap may cover the 
hole, but the lug should be replaced. Bent rims 
should be repaired and all locking devices put in good 
order. 

All tires, tubes and rims should be properly tagged 
for identification when dismounted. The tag shows 
the work to be done, when completed, and the charges. 

In setting up the tire, all sand, old soapstone, talc 
and mica should be cleaned out and no tacks or 
breaks left to pinch the tube. New talc or mica is 
lightly dusted or sifted into the case to prevent stick- 
ing and friction. The tube is slightly inflated and 
inserted in the case. A flap is placed to cover the 
tube and fit down both side walls without pinching 
the tube. The whole is then applied to the rim as 
before explained. The flap should be used on all 
casings except the clincher types on solid rims. On 
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wire wheels of the airplane type, the clincher tire 
usually has cemented-in flaps. However, should no 
flap be found, a band of fabric can be applied around 
the wire wheel and cemented to protect the tube from 
the spoke ends. Inflate to proper pressure and test. 
Care should be taken that the beads fit properly 
into the rim channel and that the flap remains evenly 
in the case without slipping out under the rim when 
applying the casing. The mounted rim is then applied 
on the car wheel, using care to tighten the rim lugs 
evenly so that there will be no sliding or shifting on 
the wheel. This would break off the valve in the tube 
when running. Place the valve cap and the rim nut 
to hold tube in place, also the dust cap. 

ROAD SERVICE 

When operating service cars for pick-up and general 
service, it is important that the man doing this work 
should be prepared to take care of all conditions likely 
to arise when away from the shop. A complete set 
of service tools should always be in the car, together 
with a road service kit containing tube repair mate- 
rials and tools either for vulcanizing or patch work. 
Boots, extra tube, and for safety, an extra casing, old 
or new, of the same size as used by the customers, 
should be included. When the request for service is 
made, the size on the customer's own tire can be 
learned. 

Special air tanks or pumps can be installed on the 
service car if the call for service is great. With these, 
sufficient pressure should always be obtainable. See 
that no oil is used in the air. Test a hand pump 
before . starting to see that it is in working order. 
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Should the jack not work, it is possible to block np a 
wheel and dig out the ground from under the tire^ 
thus allowing removal. 

The experienced road service man will always 
bring back either a tube or easing for repair, as this 
is a nucleus for future business. It is not usually 
practical or profitable to make tube repairs' on the 



Figure H3. — Portable air tank for two hundred pounds 

pressure. 

road. If possible, a new tube, as well as a new 
casing, should be sold if the customer does not have 
the extra casing which he should carry for his own 
protection. "When the tube is brought into the shop, 
it is immediately repaired and made ready to go out 
again if the customer should have more road trouble 
or should he call for it. The tube should be properly 
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repaired and vulcanized, not repaired with cold 
patches. If a customer once puts a blow-out patch 
in his casing, he forgets about it, while had the proper 
repair been made in the first place he would have 
been money ahead. 

Tires should be inspected by a reliable tire man at 
intervals. It will save money. Have any and all cuts 
repaired, as the cuts injure the tire, allowing entrance 
of water, oil and dirt. 

INFORMATION FOR THE TIRE OWNER 

The customer should be advised how to care for 
himself when alone and also when not using the car. 
The floor of the private or public garage should be 
kept clean of oil and chemicals, which soften tires 
with which they come in contact. Such things should 
be wiped from the tires with gasoline as soon as seen. 
When the car is to be out of service for a long time, 
the wheels should be blocked up and only sufficient 
air left in the tires to give them body^ or the tires 
may be removed, the tubes slightly inflated and laid 
down the same as the casing. Should any breaks be 
found in the tires, they should be sent out for repair 
so to be ready when needed. The tires or tubes, cov- 
ered, should be kept in dark, cool places and away 
from dampness. For the best results, storage should 
be in a temperature of about forty to fifty degrees. 
Cold sheds and garages or hot attics should never be 
used. Light, heat or dampness will ruin rubber of any 
kind by taking the life out of it. Use a tire cover 
on the spare tire. 

The test of a tire on any particular wheel is not 
fair to a good tire. This is shown by the way in 
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which a driver will protect the front tire on the 
. driving side, in all cases throwing the abuse on the 
other wheels. Whenever the tires are removed, bet- 
. ter service will be obtained by reversing and placing 
the worn side in. The greater strain comes on the 
outside, towards which the weight of the car is added 
while turning. The outside receives damage from 
ruts, as there the wear is mostly on the outside. 

Never use undersize tires in the front and oversize 
tires on the rear in rutty country, as greater wear 
will then come on the rear tires. The front tires 
, should be changed to the rear after a period of service, 
as the greater strain comes on the rear wheels. Never 
run a tire, except for temporary use, with a blow-out 
patch to cover a small break, as the road pull will 
gradually increase the small break until a large blow* 
out is the result. Loose fabric also appears from 
the friction caused by the patch. 

If a tire is punctured, stop immediately. Biding 
on the flat tire is grinding dollars out of the case an<J 
also ruining the tube, which was not made to resist 
the weight of the car. The weight pinches the tub^ 
between the sides of the creased tires on the rim flange. 
It may be weeks before the effects show up on the 
tire, even though it appears uninjured on the outside 
and perhaps on the inside. The crease has been made 
in the case, and movement of the tire gradually 
breaks open the side wall. 

Stone bruises act in the same manner. After hitting 
an obstruction hard and sharp, the tire should be 
examined at the earliest opportunity, when a soft 
spot will be found in the case. This should be re- 
paired immediately, as running will develop a pinched 
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tube and blow-out at some later date. It is due to 
such bruises that many tires are brought in for ad- 
justment on which the owner feels sure that he has 
not had a stone bruise for weeks. However, the bruise 
could have been received weeks before and just broken 
out at a time when he may have been on good road 
or pavement for several days. 

If a flat tire is encountered and no spare tire or 
tube is available, always remove the tire and, if neces- 
sary, drive in slowly on the rim. It is better, however, 
to wrap the rim with old rope or canvas, if procur- 
able, to protect the rims from being bent at the flange. 
If the casing is an old one and cannot be repaired, 
remove the tube, replace the tire and run in on the 
old casing, which will protect the rim. When placing 
a tire after running on the rim, see that all mud and 
dirt is out of the rim channel. 

The alignment of the wheels should be attended to 
at intervals. Misalignment may result from two 
causes; a bent spindle or axle, or a warped wheel. 
Either can be noticed immediately by jacking up the 
wheel and spinning it while holding a stick or tool 
for a gauge at a fixed point and watching to see if 
the tire is running true with the gauge. If it is mis- 
aligned, it will sway to and from the gauge in place 
of running evenly. 

Poor brakes, misalignment and underinflation cause 
seventy-five per cent of tire trouble in mileage. These 
things are due to carelessness on the part of the car 
owners themselves. Eight out of ten owners do not 
understand these causes of abuse, which could be 
easily overcome with a little care and attention. Tire 
owners should remember that tires are only made of 
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-cotton, frail at its best, and rubber and componnds. 
It is about as reasonable to expect adjustment of tires 
for the above abuses and bruises as it would be to 
expect a tailor to give you a new suit of clothes when 
you go out and tear them by carelessness. 

Tubes should always be placed in a cloth bag. or 
box when carried as extras, and should never be 
thrown unprotected in a tool box. Oil and grease are 
picked up and the shifting in the box will, in a short 
time, wear through and chafe the edges, or the tube 
is likely to be punctured. A tube should not be 
hung on a peg for a long time. 

Tube fillers or anti-leaks are not recommended for 
use, being in most cases mixtures of water, asbestos, 
cement, ground cork, white lead, gum arable, etc., 
which will, in large punctures, ooze out and into the 
casing, increasing friction and deteriorating the tubes 
in time. A good tube and casing, properly used, is 
best for satisfactory riding and service. 

Many different substitutes are offered for the pneu- 
matic tire. These include fillers, solid blocks, etc. 
However, it will be found that expense is saved and 
mileage gained by using the light pneumatic, because 
every pound placed on the wheel is equivalent to 
twenty on the frame. The added weight consumes 
more gasoline, and the wear and tear on the gears 
and brakes will be greater. 

Special tire retread bands, half soles and reliners 
are available for application to the pneumatic tire, 
but when used should be vulcanized on the tire and 
not fastened with cements that depend on the infla- 
tion to keep them on. Studded tire treads are to be 
used with judgment and only when desiring to secure 
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service from old tires, as friction is found in all such 
articles. 

The proper care 6f tires can be consolidated into 
four main rules. Failure to follow these rules con- 
stitutes abuse, and the resulting damage should not be 
laid to faulty workmanship or material on the part of 
the manufacturer. These are the proper rules : 

Maintain the inflation pressure. 

Use rims approved by the S. A. B. 

Apply tires only on the corresponding type and 
size of rim. 

Protect the tire against the known causes of abuse 
and injury. 

The user should become thoroughly acquainted with 
ten rules of tire upkeep, which will give double the 
satisfaction and mileage to the pneumatic casing, and 
will save money and inconvenience when driving. 

1. Buy good recognized casings and tubes, and do 
not use substitutes for air, resoles, or any articles that 
will create friction when running. 

2. Inflate all tires from eighteen to twenty pounds 
Ho the cross-section inch, regardless of the weather. 

3. Avoid quick starts, stops and skidding. 

4. Use care in placing the tube and flap, and do 
not use too much soapstone. 

5. Use chains only when necessary on dirt or 
muddv roads. Remove as soon as convenient. 

6. Keep wheels in alignment at all times. 

7. Acids, oil or grease should be immediately re- 
moved from tires by the use of gasoline and a cloth. 

8. Use rim paint or shellac on rims to prevent 
rust-injury to the tube. Flap should be used at all 
times if possible. 
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9. Prevent damage to the tube and damjige to the 
casing by avoiding obstnietions on the road. 

10. Have the tires inspected regularly for repair 
of all small cuts, sand blisters and small bruises. 
Their neglect will cause deterioration, large blow- 
outs and loose treads in a short time. 



k * 



CHAPTER XI 

TUBES AND TUBE REPAIRING 

No part of the vulcanizing trade receives as little 
attention as that of the proper care and repair of 
inner tubes. This is no doubt due to the fact that 
the work is easy and any repair is thought sufficient 
as long as it holds air, temporarily at least. This ia 
wrong, as all the skill of the finished repairman should 
show on the kind of tube work he is capable of turning 
out as judged for strength, neatness and future pro- 
tection to a valuable casing. 

There is no excuse for bungled tube work in either 
holes, pads, or splices. When the tube leaves the shop 
it should be in condition to give long-lived service. 
A properly repaired hole in a tube should not blow 
out or leak at that place, even if inflated until it 
bursts. If a tube is -in poor condition when brought 
in, do the same as with a tire ; inspect it, and if beyond 
repair, or if only capable of short service, junk it so 
that it will not injure an expensive tire by going flat 
at the wrong time. 

TUBE CONSTRUCTION 

There are several methods of making inner tubes at 
the fjtctory. They may be made from a regular rub- 
ber sheet, or from many thin rubber sheets for lami- 
nated tubes. They may be built on long, straight 
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■ mandrels or on circular mandrels to eonform to the 
curvature of the tire. The rubber is washed and dried, 
mixed with the varicus ccmpounda for red or grey 
tubes, and the rubber calendered in required layers of 
gum. The rubber sheet or layers should set for some 



Figure 144. — MaklnE tube a. 

time to allow for shrinkage, which then will not con- 
tinue after curing. 

The sheet is cut into proper lenffths and rolled 
around the steel mandrel, soapstoned, and wrapped 
with cloth, after which it is cross-wrapped under 
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heavy pressure to prevent sagging from the mandrel 
when cured. The tubes are then cured in a larga 
heater with a door at one end. The cure ia according 
to compounds, usually being about two hours at forty- 



Figure 145. — FlnlBhlns and Inspecting tubes. 

five pounds. When cured, the tube is unwrapped and 
placed on the stripping table, where the steel mandrel 
and tube are separated by blowing with compressed 
air, which turns the tube inside out. 

The ends of the tube are buffed and cement (acid or 
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quick-cure) is applied to the splice ends. The valve 
is placed inside the tube and the pad cemented on. If 
the cure method is used, it is placed in the heater for 
a short time, after which the valve is pushed through 
a hole in the valve base and tube, and the valve washer 
and valve nut applied. The tube is then inflated and 
tested, marked and packed. 

In the acid-cure method, the same procedure is fol- 
lowed, except that acid-cure cement is applied and acid 
is brushed over the cement as the splice is made. The 
splice is wrapped with cloth for a short time while 
setting. 

New tubes that tear easily are usually too heavily 
compounded or over-cured. In sizing tubes when 
made they do not have the capacity that the nominal 
size calls for, being built slightly smaller by some 
manufacturers, while others give only about sixty per- 
cent of the capacity of the tire. This is to allow 
placing the tube in the case without pinching, which 
would take place if tubes were made full capacity and 
allowed to come up to the bead line across the tire. 
It is for this reason that regular size tubes should not 
be used in oversize casings, being already undersize 
for the regular tire. 

The tube is nothing more than a rubber container 
or blanket to prevent air from escaping. The strength 
for resisting inflation is in the carcass of the tire. 
Therefore, the tube must be smoothly encased in the 
tire and protected from breaks, nails and bead pinches. 

Tubes are made in various thicknesses, and colors 
such as grey, black, red or combinations are avail- 
able. A pure gum grey tube is elastic and capable of 
good service for cool and average weather conditions, 
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providing it is not too heavily compounded. The red 
tube is compounded with such compounds that 
toughen it and is used to a great extent in hot weather 
driving, being somewhat tougher and a better heat 
resistant than the grey tube, but not as elastic and 
pliable. 

TUBE INJURY AND ABUSE 

Tubes, like tires, can be injured or ajjused know- 
ingly or unknowingly. The following is a list of in- 
juries encountered daily in repair work. 



INJUBY OK 
ABUSE 

Blowouts and 

Tears 

Pinches 

Punctures 
Run Flat 

Deterioration 

Valve Base 
Cracks 

Broken Valve 
Leaky Splice 
Chaffed 



Wrinkled or 

Creased 

Stretched 

Splits or Tears 



REASON 

Due to breaks in casing. 

Running flat or from flap 
in improper set-up. 
Nails, glass, small breaks. 
Without sufficient air. 

Aged, too mucli lubricant, 
exposed to sunlight, etc. 
Running flat or soft. 

R^n flat or rim shifting. 
Run flat. 

Tube too small in case, car- 
ried in tool box or by fill- 
ers. 
Tube too large in case. 

Heated running flat. 

Inflated too heavily and cut 
on flat. Blow-out. 



BEFAIB USED 

Large hole re- 
pair or splice. 
Hole repair. 

Hole repair. 
Hole repair if 
possible. 
Usually junked. 

Replace pad. 

Replace valve. 
Resplice. 
Repair neces- 
sary. 

Repair neces- 
sary. 

Repair neces- 
sary. 

Large hole re- 
pair or splice. 



TUBE DEFECTS AND ADJUSTMENTS 

The defects in tubes are limited and most tube 



S AND VULCANIZING 



^ 1 



TUBES AND TUBE REPAIRING ^T 

replacements are a matter of policy. The following 
are accepted when governed by conditions: 

Leaky Splice Due to improper workman- Usually re- 
ship, paired or ad- 
justed. 
Damaged Splice Due to improper workman- Usually re- 
ship, paired or ad- 

justea. 
Suhstance in Due to mixing or calender- Adjustment 
Tube ing. 

Porous Improper material or cur- Adjustment. 

ing. 
Overcure Brittle or hard. Not found Adjustment. 

in good tubes. 
Undercure Soft and baggy. Not found Adjustment 

in good tubes. 
Rotten Heavy or poor compounds Adjustment. 

causing inside breaks. Not 

found in good tubes. 

Inside breaks in good tubes do not constitute a 
defect, but are caused by the tube lying in stock too 
long. The tube then sets and forms a crease in the 
fold along the edges. When inflated, the crease 
gradually opens up and develops a leak. Such a tube 
is not worth repairing, as it will keep breaking out 
at the end of the repair. Tubes should always be 
examined for fresh stock when buying. 

TUBE REPAIRS 

Tube work consists of repairing holes, tears, and 
blow-outs; placing new valve pads and valves, and 
making splices. 

Tubes are repaired in the following ways by vari- 
ous repairmen or garages: 

Everlock fabric (khaki back) with patching ce- 
ment, or acid cure. 
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Everlock fabric (khaki back) with cementless patch. 

Cementless patches. 

Rubber patches with patching cement or acid cure. 

Quick-cure gum, either with backing or without 
vulcanizing cement. 

Regular cure tube gum, with or without backing or 
vulcanizing cement. 

Rubber tubing, beveled, with patching cement or 
acid cure. 

Combination backing only, cured over the outside. 

Combination backing cured inside and out. In- 
cludes patching rubber. 

Some use cushion stock and sometimes tread gums 
for tube vulcanizing. 

Curing agents used are : 

Flat tube plate with spring clamp, '*C'' clamp or 
weight pressure and using steam. 

Gasoline vulcanizers in which pressure is applied 
between two plates by the use of thumb screws, the 
upper part being made to hold a small amount of 
gasoline which is lighted to generate heat while 
burning. 

Electric vulcanizer. 

Saltpeter or acid chips which are lighted and bum 
slowly. They are held between two plates by grip 
or screw pressure. Used either for small holes or 
extended work. 

Portable steam vulcanizer heated by gasoline or 
electricity. 

MATERIALS 

The materials consist of cements, tube filler gum, 
combination backing gum, cementless patches, khaki 
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back gums, valve assemblies, valve pads, and good 
gasoline, together with tools as shown under tool list. 

The kinds of cement that can be used in repair 
work include: vulcanizing, which requires curing or 
vulcanizing; patching or air-drying cement, which 
is applied and dried, and acid-cure cement, over 
which carbon disulphide (acid) is brushed as the 
parts are applied. 

Tube filler gum can be secured in any thickness 
in red, black and grey. A thickness of 1/32" in the 
fifteen minute cure type is preferred for this method 
to a shorter five minute cure kind. Combination, or 
backing gums, with one cured side to prevent stick- 
ing to the tube can be secured under the same cures. 

Cementless patches are applied cold by dipping in 
gasoline and applying under pressure for a short 
time. Khaki-back gums can be secured for use with 
or without patching cement. 

Valves saved from old tubes and used when pos- 
sible. 

GENERAL TUBE REPAIR INFORMATION 

1. The requirements for good tube repairing are cleanli- 
ness, high grade gasoline, proper buffing, and sealing. 

2. All tubes should be inflated to a good body, especially 
for slow leaks. Submerge in the test tank and carefully 
inspect the valve core, valve base, splice and old cold 
patches. When cured, they should be re-inflated and care- 
fully tested. 

3. If doubtful, and unable to find a small leak, tighten 
up the valve nut and set the case up on a rim. Inflate to 
capacity and test the complete tire, allowing time for the n 
escape of air that is in the jim channels or tire body. 

4. When a small leak has been found in the tube, care- 
fully inspect the case for a small nail or piece of glass. 
It is usually in the tire and will puncture the tube as soon 
as set up. 
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6. Slow leaks from porouB tubes are almost invisible 
and should be carefully looked For under good ligbt. 

7. Should a tube keep going down under pressure in 
tbe case, It Is usually the valve nut that is loose. This 
should be tightened up on every tube repaired or sold. 
Tbe valve core should also be Inspected. 

8. When reinoving an old valve core. It Is best to Insert. 

0. All tubes, atter repaired and inspected and when 
not on rims, should be neatly folded by centering tbe valve 
and turning tbe ends lu twice, tben tying wltb a cord at 
each end. 



PlgTire 148. — Steps in repairloK hole. 1 — the Injury. 2 — cut 
out and beveled. 3— backed and fllled. 4— sealed. & — cured. 

10. Always slightly Inflate tubes when placing In tbe 

11. Always rough and bevel every tube hole repair, 

12. AUvayB wash all repairs, when buffed, wltb bigh 
grade gasoline. Inside and out. 

13. AH injuries should be cemented Inside and out, us- 
ing care on the bevel. 

14. Tubes usually have a craln lengthwise of the tube. 

REPAIRING HOLES (CURED METHOD) 

The followiiiK covers the repair of pin, nail, and 
small holes, also small or long tears and blow-outs 
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ruiming with the tube. If across the tube it is usu- 
ally a splice repair. 

1. Cat around the hole and round the ends or the Injury 

2. Buff well Inside and out by holding thumbs or fingers 
under the hole la the tube and stretching, taking care not 
to split the ends that have been rounded. Bevel on the 
emery to a feather edge and run back about one-eighth to 
one-quarter Inch. 

3. Wash inside and out with high test gasoline. 

i. Cement with vulcanizing cement Inside and out, one 
coat, to overlap the bevel on the outside and about one Inch. 
all around on the inside. Let dry ten or fifteen minutes. 



Figure 149. — Crosa section of proper repair. 

5. Cut a piece of backing or combination gum about 
one to two Inches larger than the injury all around. Graap 
the center of the uncured gum with plugging pliers, dip in 
gasoline to keep from sticking, and slip through the hole. 
Pull up to the Injury, center well and roll down evenly with 
roller. Do not let baclclag sag or wrinkle, or a bulged re- 
pair will result. 

6. Cut tube filler gum in narrow strips, three layera 
1/32 Inch thick, and fill the cavity by plugging this ui> 
against the edges all around. First see that good contact 
Is made and then All up towards the center. Aim to keep 
the center slightly high for flow to edges under pressure. 
Stitch the filler gum down so that all is well united. 

7. Take a. narrow strip of 1/32 inch filler gum about 
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y^ inch wide, lap It over the edges of tbe hole and over onto 
the new gum. This is the reaeon for cementing the out- 
side of tbe bole, as It will seal the repair, eliminate the 
direct breahing edge between the old and new guin and 
stop pnlllng apart when inflated to the arc. Roll well. 

S. The tube is now ready for curing, which le continued 
for fifteen to twenty minutes at flfty-five pounds. If quick- 
cure gum is usei, work according to the time recommendetf. 



Figure IBO. — Curing tubes on plate. 

8. Center the repair under a rubber pad tor even cure, 
and when clamp is set, hang balance of tube so to touch the 
plate. Do not apply a block over the edges ot the tube. 

10. When cured, dip in water, remove holland, and pull 
the tube apart to prevent sticking Inside. Test. 

Holes in splices which were made with cold cement 
usually call for a new splice, as cold cement loosens 
up under the heat. However, if properly handled, 
many splices can be repaired as above. All cured 
splice holes can be- handled the same as other parts 
of the tube. 



> VULCANIZING 



TUBES AND TUBE RBFAIRtNO SSK 

When repairing a hole near the valve, always re- 
move the valve and slip it inside the tube to secure a. 
flat surface to work on. 

Some small hole repairs can be of the rivet type, 
made by running the cemented brush through the 
holes and allowing the cement to dry. Then force 
a plug of filler gum through the hole and fill up on 
top to be cured in this manner. It is better, how- 
ever, to cut the hole larger and put in the backing,, 
and it can be done quickly. 



Plgure 162. — Cold methods of repair. 
BEPAIRINQ HOLES (COLD METHOD) 

All cold repairs on inner tubes, gas masks, etc.,. 
are made by use of air-drying cement, aeid-cure 
cement, or cementless patches. A good grade of re- 
pair stock is essential. This method of tube repair- 
ing is not recommended, aa heat and friction will in 
time loosen the work. They are used only in road 
service cases or in rough repairs, in which the time 
is too short to permit vulcanizing. 

1. Buff or sandpaper tbe surface of tbe tube for about 
one inch around tbe injury. 

i. Wash with gasoline. 

3. Apply a coat of patching cement larger than the patch. 
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to be applied and cement the patch or khaki-back (a piece 
of tubing can be used). Allow to dry until tacky, but not 
overnight if in the shop. 

4. Apply a second coat and allow to dry as before. 
Also apply on patch. 

5. Place the patch over the hole and roll down well 
until set. Apply some pressure, if possible, for about twenty 
minutes. 

6. If using the acid-cure method, handle in the same 
way, brushing the acid over the patch, which is then ap- 
plied with a stead3^ pressure. Acid cures quickly and the 
patch should be on and in place within about ten seconds. 

7. When using the cementless patch or khaki-cloth, the 
hole is roughed with sandpaper and cleaned, the patch is 
dipped in gasoline of good grade, and, as the gasoline is 
evaporating^ the patch is pressed down over the injury and 
centered with pressure for a short time or jantil set. Khakl- 

• cloth can be cut in width or length and applied. 

VALVE PADS OR BASES 

Valve pads can be applied with vulcanizing, air- 
drying, or acid-curing cement. The patching or air- 
drying method works very well for this application, 
as no great strain is placed on the pad when the 
valve is set. 

1. Remove the valve nut, bridge washer and valve 
washer, and slip the valve inside the tube. Never pull 
a valve through the valve hole if the pad is to be used 
again as it will tear the reinforcement in the pad. 

2. Remove the old pad, either by heating on the tube 
plate for a few minutes or by buffing off. Buff, bevel, and 
cement the old hole for a hole repair. 

3. Select another place on the tube and buff off slightly 
larger than the valve pad to be used. 

4. Wash with gasoline and cement two coats with patch- 
ing cement or acid-cure. 

5. Buff, wash and cement the new valve pad in the same 
manner. Let dry. 

6. Apply the pad on the tube, roll down well and place 
; a welflfht on over a rubber pad to give pressure until set. 
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7. Take a narrow, sharp knife, pinch the pad hole un- 
til the inner tube bulges up, then cut out for the valve 
hole, following the edges of the. pad hole. 

S. Insert the valve and set up. 

It is important to remember that a new valve pad 
can be added more easily at another place - on the 
tube and will give better strength. If desired, vul- 
canizing cement can be used and the pad cured on ' 
the tube plate. A small matrix can be made in a 
thin piece of old tubing by cutting it out to fit over 
the pad. 



VALVES 

The parts of the valve assembly consist of the 
valve stem, valve washer, bridge washer or spreader, 
valve nut, valve core, valve cap, dust cap and rim 
nut, 

1. In removing a valve from the tube, always cut a email 
hole at one end of the pad and remove the valve through 
this hole. Never pull it through the valve hole. 

8. Valves from Junk tubes should be saved and polished 
on the bulfer for use In replacement. 

3. When the valve core notches are worn oft, sharpen 
the handle of a file and tap into the core head to turn it out. 

4. Should the rubber seat stick or the core refuse to 
turn, heat the valve over a flame, which will loosen the 
parts. 
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0. Cores Hbould always be examined wben replacing 
or when making a repair. 

6. Some leaks, wblle On the car, may be due to the rub- 
ber In the valve cap depressing the valve core wben the 
cap comes down too tar. 

7. Use the length valve designed far the size of the tube 
In all cases. Short valves are used Cor clincher and Q. D. 
rlnis; long valves on demountable rims. 

8. Worn or torn out valves are usually due to the rim 
creeping on the wheel or to nnderlnSatlon which causes 
the tire to creep. 

B. All valve threads should be trimmed by using the 
valve tools so that cores or caps fit perfectly. 

10. Bring the valve nut up tight on all valve assemblies. 



SPLICING TUBES 

Large holes, tears and leaky splices which cannot 
be repaired under the regular methods usually re- 
quire the replacement of a section of the tube. Sec- 
tions of tube for this work are usually secured from 
old tubes of the corresponding size. Use only good 
sections of the same color and fresh and free from 
wrinkles or stretching. Tube sections can be brought 
in the same manner as regular repair materials. 

1. I>eaky splices In some cases can be loosened by beat- 
ing or by using gasoline. It Is better, however, to cut out 
the old splice and place a new section, and this is ordinarily 
quicker. More care is required for splicing than In other 
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tube repairing, and unless the habit of doing the work 
correctly is developed at the start, tube splicing will be 
unsuccessful. 

2. Splices are connected or spliced with the same ce- 
ments as pads; namely, by vulcanizing, air-drying cement 
or acid-cure cement. 

8. When cutting the new section, it should be about 
three inches longer on each end than the section cut out, 
or six inches altogether. This allows for the splice. Care 
should be taken to note that the new section fits either 
Inside or over the ends of the old tube, the buffing then 
being done to correspond to the best lit. 

4. The ends of the new section, as well as the ends of 
the tube, are then roughed and buffed back to clear the 
three inch allowance for the splice, one being roughed in- 
side and one out. The ends are beveled by grinding on 
the emery stone or by placing them over a pipe of the 
same diameter and cutting a perfect bevel to the end with 
a sharp knife. The bevel should be roughed on the buffer, 
taking care not to rag or tear through the edges. 

5. If making a mandrel splice, the end of the tube is 
inserted in the female and turned back for three inches. 
The section end is placed in the male mandrel and turned 
back for six inches, after which the end is doubled back 
to the edge of the mandrel. Both surfaces are then washed 
with gasoline and cemented with two coats of whatever 
cement is being used, each to dry until tacky. 

6. If using patching cement, the male mandrel is put 
into the female quickly, and this brings the tube end down 
on the new sectional splice. The splice is then wrapped 
tightly with cloth or bandage for a short time to allow 
setting of the cement. Strips of old tubes may be used 
for wrapping, as this improves pressure on good splicesj 
Before joining splices, see that the tube is not turned or 
twisted. 

7. If using acid-cure cement, the cemented ends are 
brushed quickly with the acid and the same procedure fol- 
lowed as in 6. 

8. If vulcanizing cement is used, the splice lap can be 
about two inches. After being cemented, a thin layer of 
tube gum can be laid around the male end. 

9. In making hand splices, the same operation is fol-r 
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SINGLE TUBE BICYCLE TIRES 

Repairs to bicycle tires are usually of the single 
tube variety. These are made in two ways ; for small 
nail holes, or for blow-outs. 

In the small nail hole repair, the hole is plugged 
with special rubber plugs, or rubber bands are 
stretched on what is termed a jiflPy tool. 'This tool is- 
a split needle with a single forked end into which 
the rubber band is placed and wound around a small 
arm on the tool and back through the fork. Several 
bands are added in this way until sufficient to plug 
the hole. Patching cement is then forced inside the 
hole with a small tube and screw cap and the tube 
removed. The bands are dipped into cement and 
pushed through the hole. When the bands are 
slowly released from the arm on the fork the ends of 
the bands roll and expand, plugging the hole from 
the inside. The outer ends can be trimmed to within 
about one-eighth inch of the tube or closer. The tire 
is then inflated and tested. 

In the repair of blow-outs, a sectional repair is- 
made under a different procedure than that for large 
tires. 

1. Remove the rubber by cutting or buffing for about 
two inches on each side of the injury and completely around 
the tire. 

2. Remove one ply of fal^ric about one-half inch inside^ 
of the removed treadline. 

3. Lightly buff the fabric and edges of the remaining 
tread. 

4. Skive the edges of the injury. 

5. Wash all dirt from the inside of the tire with gasoline 
for three or four Inches each way from the injury. 

6. Apply vulcanizing cement outside and inside the re- 
pair. 
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7. Cut a piece of combination tube backing to lap the 
hole or injury by one inch or more if possible. Dip it in 
gasoline and insert as in tube repairs. Pull up against the 
injury, being sure to center well. 

8. Fill the injury with tube gum or cushion. 

9. Slightly inflate the tire to give a rounded body. 

10. Cut bead cover straight to fit and lap over the step 
•cut out. This is applied by starting at the rim side and is 
•carried completely around the tire to overlap again on the 
rim side. Another ply is added over this. 

Note — Some repairmen cut the bead cover about one-half 
the width across the step and wrap it twice around the tire, 
or more if necesary, starting and lapping on the rim side. 

11. Apply tread gum on the side wall and tread. Roll 
and stitch well. 

12. The tube is then inflated to riding pressure, usually 
about forty pounds, and placed in a special bicycle tire 
vulcanizer and cured for thirty minutes at fifty-five pounds, 
or forty minutes at forty pounds. 



CHAPTER XII 

ACCOUNTING RECORDS AND REPAIR DATA 

No repair shop can be considered efficient or busi- 
ness-like unless complete records are kept. In con- 
nection with good equipment and a knowledge of re- 
pair operations, it is necessary for the owner of the 
shop to adopt some inexpensive system of accounting 
and a regular order in which the work is to be done* 
A record of every repair can then be quickly traced 
should the occasion arise. The system should be one 
that is easily connected with all office books and other 
records. No records should be destroyed or thrown 
away at any time, for future reference may be 
required. 

The system outlined is one that has been found to 
give satisfactory results for any sized shop. 

FORMS. 

Repair Tag. — The repair tag is very important^ 
being used for identification of the work, work done^ 
and the charges and work estimated. or done. This 
tag should be numbered consecutively in quantities 
to suit the amount of business. 

The repair tag should never leave the shop under 
any consideration, and all information such as *'on 
rim," **on wheel, '* ** cover to go," **time to be 
ready," etc., should be listed on the tag when the work 
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is received and dismounted. Always tie the tag on 
the tire or tube, never to the rim or cover, as a dummy 
lag should be used for this purpose. 



EVER-READY 

BraMd 

Date .„.. 

Name. 


@ 

No. 735 

TIRE SERVICE CO.. 

Ha Tirsc 


Inc. 




jUUress 

Ihiierlla 

Case 

Misc 


Phane 




Tnbe 





Ready 




Instnietioiis 












—- 


On Accaunt 

bv. .Na.: 


Cash 

Cast 


Brand 

Case -. 

Mitt 


No. 735 

Tube 




■ Cast 





Figure 155. — Repair tag. 



Some repair shops use a duplicate tag to advantage 
in many ways. It is the same as above, except that 
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an identification tag is attached and removed on a 
perforated line. 

The Dummy Tag. — Usually consists of a blank 
tag tinted so to take pencil. It is about l%x3V^ 
inches in size and used for attaching to rims, covers, 
or tubes on which, no work is to be done, but which 
must be held for set-up. On this tag is placed the 
customer's name and the number of the repair tag 

Name • 

Set Up 

Case Tag Tube Tacr 



Promised 



Figure 156. — Form for dummy tag. 

on which work is being done. This enables a com- 
plete set-up to be quickly made without error, espe- 
cially when customers have many tires in at one time 
for repair. The dummy tag is also used for a rush 
tag. That is, when a repair must be done at a cer- 
tain time, a colored dummy tag is attached with the 
repair tag. The colored tag will at all times denote 
a special repair to be attended to at the time shown 
and it can be worked on first when among several 
tires or tubes. 

The Blotter, — In connection with the repair tag, 
in large shops, a blotter should be provided to list 
all tag numbers as used. The name, the date, whether 
a case or tube, and the customer's order number are 
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noted. A large ruled book usually answers the pur- 
pose and will last indefinitely. The numbers are 
arranged numerically, as are the tags. The use of 
the blotter is a check against the repairs coming back 
from the shop, also as a follow-up on rush work and 
for a complete record of every repair job received. 

The blotter will be found convenient for checking 
off the tags as they come into the oflSce and for check- 
ing back on cash receipts after the tag has been filed. 
A customer may pay cash and there may be'no direct 
record of the individual tag; however, knowing the 
approximate time the work was brought in, the blot- 
ter can be run over, the name located the tag num- 
ber secured and the filed tag found in its numerical 
order. This will show the customer the work done. 

The Invoice. — Invoices are' usually in duplicate, 
consecutively numbered, and in pads. These can be 
made for typewriter or pencil billing. The purpose 
of the invoice is to list the charges for the individual 
customer, either daily or monthly, as the case may be. 
One or more tags can be entered on an invoice, the 
tag numbers showing before each item of work. The 
original is given or mailed to the customer and the 
duplicate is filed in numerical order on the file. The 
invoices for each month are kept together after they 
are posted to the customer's ledger. Credit invoices 
can be made. 

The Customers Ledger, — The customers ledger 
may be either loose-leaf or cards arranged alpha- 
betically. The individual invoice amount is entered 
on the individual ledger card for the customer; the 
date invoice number, and amount being shown. 

A quantity of invoices with the number blank 
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should be provided for forwarded or for duplicate 
invoices. 

The foregoing system is given only as a standard 
to work with any system of office books. When a 
complete accounting system is installed with the re- 
quired books, such as cash book, creditors' ledger, 
special column journal, general ledger, etc., it wiD 
be found that this system will work in well. 

The object of a special column journal is to cover 
the entire distribution of the business, and these 
journals can be secured with double entry columns 
for: 

Bank : In which all deposits and checks are 
entered. 

Cash : Showing cash receipts and disbursements. 

General Expense: To the business as charged. 

Customers Ledger Column: In which customers 
are credited and the total of invoices charged monthly. 

Creditors Ledger Column : In which the creditors 
are charged for all payments to them and credited 
with their bills. 

Interest and Discount: Allowed or received. 

General Ledger: In which accounts not provided 
for by special column are charged or credited. 

A number of blank columns are also provided 
which can be headed '*Tire Account," '* Repair Ac- 
count,'* ** Accessory Account," etc., and their foot- 
ings, including an inventory, will show the profit 
made, with expense deductions. Blank columns for 
expense distribution are also provided. 

The special column journal is cleared to the general 
ledger monthly in total footings, with the exception 
of such items as shown in the general ledger column, 
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and these are posted individually to the proper 
account. 

The creditors ledger can be a loose-leaf or card 
ledger similar to the customers ledger, but usually 
of a different tint and kept alphabetically in a 
separate box or cover. 

REPAIR COSTS AND WEIGHTS 

It is essential for success that the repairman have 
a complete record of the materials and labor con- 
nected with making the various repairs, m order that 
he may set a price on the finished work. The habit 
of referring to a competitor's price list in order ta 
establish fair charges for repair work leads to either 
inflated or low prices. 

When the amount of material to be used is known,, 
the shop owner can also determine whether or not 
his repairman is wasteful. It is out of the question 
for the smaller shop to establish a material cost sys- 
tem, in fact, tire repair shops would waste half their 
time weighing and figuring materials used. Unless 
a competent cost accountant thoroughly versed in the 
work was employed, the weights would not be found 
reliable in a general run of work. 

To overcome this disadvantage the following table 
of weights has been assembled from actual weights on 
all repairs. Should other repair weights be desired,, 
it is only necessary to add them to the list by follow- 
ing the outline and keeping the record complete as a 
new system or work is developed. These weights of 
materials on repair operations cover all standard 
stocks and have been made to include the trim in all 
cases. 
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Money costs have been dispensed with, due to the 
fluctuations in ^prices on materials. Various com- 
panies may have different prices for small or large « 
quantities, among other fluctuations. A price extended 
table would be impractical for general use. Under 
the present arrangement it is only necessary to fill in 
the cost per unit for any sized shop and the cost is 
then accurate at the price paid for materials. 

Labor should be based on the average wage paid 
at the shop or can be based on fifty cents per hour. 

To the cost of material and labor should be added 
the overhead expense pro rata for the number of 
tires repaired monthly, or a percentage equivalent 
can later be added. 

The total charge then can be determined, allowing 
a fair return on the work done, it being remembered 
that the percentage of profit in the tire repair busi- 
ness must necessarily be larger than in most lines'. 
This is due to the variation of income from one repair 
or a few, and which, without a continuous volume, 
would not compensate the owner to any extent. It 
should be remembered that business volume is only 
available for about six months out of the year and 
that a considerable portion of the overhead goes on 
the year round. 

Under the heading of materials in the following 
tables will be found the items that are mostly en- 
countered. 

Materials. — Vulcanizing cement for all work. 12 
oz. = 1 pt. Cut 2 to 1. 

Cushion gum, 1/32'' or 1/64", for fabric and cords 

Fabric gum, C 1, for rebuilding fabric tires. 

Cord fabric, F 2, C 2, for rebuilding cord fabrics 



ACCOUNTING RECORDS ^1 

Cable cords for rebuilding cable cord tires. 

Bead cover, light or heavy, for all work. 

Breaker. 

Tread gums. 

Side wall gums. 

Retread bands. 

Reliners. 

Labor. — Cutting. 

Buffing and cementing. 

Building. 
L Set-up. 

Tables shown are for the standard eight-inch sec- 

1; tion as a basis of repair. This is the minimum, and 

the additional inch weights, once priced, can be 

it added to the eight-inch section for any number of 

inches. 

Cements are given in ounces based on an actual 
iP weight of twelve ounces to the pint when cut two-to- 
f one with high test gasoline. 

It Time is given for an average repairman in a good 
1 sized shop. It is optional with the shop as to the 
QrJ production of its employees, and this ranges con- 
ai siderably. The time as given will average con- 
,g( sistently for the monthly run when a volume of work 
is done. 
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AIRPLANE TIBES 

(Cable Cord Type) 

4" Tire 
Complete Sect. Tread Sect. Tread Patch 
8" addl. in. 8" addl. in. 4" addl. in. 

Cement, Oz 4 

Cushion, Oz 2 

♦Cd. Fabric, Oz 151/2 

Bead Cover, Oz % 

Side Wall, Oz I1/2 

Tread, Oz 1 

Cutting, Min 40 

Buff and Cement 20 

Building, Min 30 

Set-up, Min. 15 

♦Including Reinforcement. 



CABLE COBD REPAIRS 

.3 inch 
X 3 inch 3 inch inner and 

.^ " inner outer outer 8 inch 

Cord Cord Cord Cord 

Section Section Section Separation 

Cement, Oz 21/. 

Cushion, Oz 2 

Cable Cords, Oz 3 

Bead Covers, Oz 3 

Side Wall, Oz 

Tread, Oz 

Cutting, Min 25 

Buff and Cement 15 

Building, Min 30 

Set-up, Min 15 

^ote. — ^The above cord statistics were figured on all sizes 
in the cross-section, and the fluctuation was only a few 
cents. The additional inches can be averaged from the 
above. 



6 


6 


2 


2y2 


2V2 


1% 


3y4 


6V4 




4 


4 


2 


1 


1 




5 


5 




35 


60 


20 


20 


35 


20 


50 


60 


25 


15 


15 


15 
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GOMPIfTE BEBUILDINO 

(Includes gum retread and three ply carcass rellner, all 

cured) 

30"x3%" 34''x4" 37"x5» 

Cement, Oz 18 26 36 

Cushion, Oz 10% 16 19i^ 

♦Fabric, Oz % % 1 

Carcass Reliner 1 1 1 

. Tread, Oz 59^ 101 164 

Cutting, Min 60 65 70 

Buff and Cement, Min 60 75 80 

Building, Min 70 80 85 

Set-up, Min 80 80 80 

♦Pieces for nail holes. 

Note — The additional cost of sections, etc., should be 
added to above when used. 

IXSEBTINO BELINEBS 













Time 












Buff and Cement 


Time to 


.Size 


Cement 


Reliner Tire and Reliner 


Insert 


3e"x3" 


12 oz. 








30 min. 


20 min. 


30"x3i^'' 


13 oz. 








35 min. 


20 min. 


32"x3V2^ 


14 oz. 








35 min. 


20 min. 


33"x4" 


15 oz. 








40 min. 


20 min. 


34"x4" 


16 oz. 








40 min. 


20 min. 


32"x4i^'' 


16 oz. 








45 min. 


20 min. 


34"x4%" 


17 oz. 








45 min. 


20 min. 


35"x4i^" 


17 oz. 








45 min. 


20 min. 


36"x4%" 


17 oz. 








45 min. 


20 min. 


35"x5" 


18 oz. 








50 min. 


20 min. 


37"x5" 


20 oz. 








50 min. 


20 min. 


Insertion of rellners 


in a 


large tire is easier than on a 


small tire. 


















TUBE REPAIBS 








Small 




Large Extra Lge. 


Tears 




Hole 




Hole Hole 


to 6" 


Filler Gum, Oz 


% 




% 


1 


Vs 


Combination, 


Oz 


% 




V4 


1 


Vz 


Vulc. Cement, 


Oz 


1/16 




% 


V4. 


% 


Patching, Oz. 
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Small Large Extra Lge. Tears 

Hole Hole Hole to ^^ 

Pad only 

Valve only 

Repair Labor 4 min. 5 min. 5 min. 5 min. 

Change Labor 5 min. 5 min. 5 min. 5 min. 

Pads Valves Splice 

Filler Gum, Oz 1 

Combination, Oz 4" tube 

Patching, Oz ^4 Va, 

Pad Only 1 

Valve Only 4% oz. 

Repair Labor 15 min. 10 min. 30 min. 

Change Labor 5 min. 5 min. 5 min. 

Fifty percent of tubes brougbt In are on rim. Allowing 
10 minutes each for break-down and set-up will add 5 
minutes each to the repair as shown. 

COLD PATCHES. INCLTTDTjrO RVEBLOCK 

(2 Coats Used) 

Small Patch Large Patch Tears to ^^ 

Patch 1 1 

Everlock % oz. 2 oz. 4 oz. 

Patching Cement % ^/4 V4 

Labor — Same as on cured work. 

WEIGHTS AND STATISTICS ON MATERIALS 



These weights, as given, cover a general average of stocks 
or other items as made by different makers. Some difference 
will be found when individual weights are made. 

Quantity Equals Weight 

Acid, carbon disulphide 1 Qt. 2% lbs. 

Bands, ribbed retread 32"x3i4" 5\i lbs. 41^" wd. 

32"x4" 6 lbs. 5'' wd. 

34"x4" 6 lbs. 5" wd. 

Bands, with breaker Zi^xV/y" BH lbs. 5%" wd. 

35''x4ii'' 714 lbs. 51/]" wd. 

35"x5'' 8V2 lbs. 6" wd. 

37''x5'' 8% lbs. G'^ wd. 
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Quantity Equals Weight 

Bands, non-skid, retread 32''x3^'' 4 lbs. 4%'' wd. 

32"x4" 4^ lbs. 5%" wd. 

34"x4'' 4% lbs. 5%" wd. 

Bands, no breaker 34''x4i4'' 5 lbs. 6" wd. 

35"x4i/2" 6 lbs. 6" wd. 

36''x4i^'' 7 lbs. 6" wd. 

35"x5" 7% lbs. 6%" wd. 

36"x6'' 21l^ lbs. 9^" wd. 

SS'^xT" 23 lbs. 101^" wd. 

Backing, waxed paper Sq. yd. 4 oz. 

Backing, cloth to fabrics Sq. yd. 3^ oz. 

Caps, valve 160 1 lb. 

Cement, patching 1 pt. 15 oz. 

Cement, vulcanizing 1 pt. 12 oz. 

Fabric, building F 2 C 1 1 sq. yd. 2 lbs. average 

Fabric, bareback F or C 1. . 1 sq. yd. 1^ lbs. average 

Fabric, breaker, F 2 C 2 1 sq. yd. 2.9 lbs. average 

Fabric, bead cover Igt. F 2 . . 1 sq. yd. 1.3 lbs. average 

Fabric, bead cover hvy. F 2 . . 1 sq. yd. 1.9 lbs. average 

Fabric, everlock 1 sq. yd.' 1.7 lbs. average 

Fabric, cord, light wgt 1 sq. yd. 1.8 lbs. average 

Fabric, cord, med. wgt 1 sq. yd. 3 lbs. average 

Gum, tread, 1/16 1 sq. yd. 4.2 to 5 lbs. average 

Gum, tread, 3/64 1 sq. yd. 3 lbs. average 

Gum, combination tube 1 sq. yd. 3.4 lbs. average 

Gum, tube filler, 1/32 1 sq. yd. 2 lbs. average 

Holland cloth 1 sq. yd. 3% oz. 

Pads, motorcycle valve 62 1 lb. 

Pads, small tube 40 1 lb. 

Pads, medium tube 26 1 lb. 

Pads, large tube 20 1 lb. 

Patches, small cementless.. . 400 1 lb. 

Patches, medium cementless. 160 1 lb. 

Patches, large cementless. . . 128 1 lb. 

Patches, medium cord 1 1 lb. 

Patches, large cord 1 2i^ lbs. 

^oapstone 1 pt. 1 lb. 

Staples, cord, small 486 1 lb. 

Staples, cord, large 272 1 lb. 

Valve nuts, small 352 1 lb. 
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Quantity Equals 

Valve nuts, medium 252 

Valve nuts, large 112 

Washers, bridge, small 129 

Washers, bridge, medium. . . 32 

Washers, bridge, large 30 

Wood cores for stock rolls. . 20" Ig. 

Wood cores for stock rolls. . 54" Ig. 

Paper cores for stock rolls. . 20" Ig. 

Valves, small aeroplane 24 

Valves, small tube 7 

Valves, medium tube 6 

Valves, large tube 5 

Valves, extra Ige. tube 4 



Weight 


1 lb. 


1 lb. 


1 lb. 


1 lb. 


1 lb. 


26 oz. 


39 oz. 


3 oz. 


1 lb. 


1 lb. 


1 lb'. 


1 lb. 


1 lb. 



WIDTH AND LENGTHS OF SHOP MADE BLOW OUT PATCHES AND 

BOOTS 

Widths Length Number of Ply Boots Longer 



3" 


7" 


8" 


3 


31/^" . 


8" 


9" 


4 


4" 


9" 


12" 


4 


41/2" 


9V2" 


12" 


5 


5" 


nw 


12" 


5 



Reliners are made wider to allow for trim. 



TIRE WEIGHTS 

Showing approximate weights of tires. 

Weights are slightly more than junk, two and four pounds. 

Wear is to be figured. 









Cords 






Fabric 




Ribbed or 


Cords 


Size 


Plain 


N.S. 


Plain 


N.S. 


28"x3" 


8 


9 






30"x3" 


10 


11 






30"x3V2" 


14 


15 




17 


32"x3Vj" 


14 


15 


20 


20 


31 "x4" 


18 


19 






32"x4" 


19 


20 


22 


23 


33''x4'' 


19^A 


26V2 


24 


24 


34"x4" 


20 


21 


25 


26 
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33^x4 1/^" 




24 




25 




28 


29 


34"x4i^" 




28 




30 




31 


32 


35"x4%" 




29 




30 




32 


33 


36''x4i^" 




31 




32 




31 


34 


33^x5" 












33 


34 


35"x5" 




33 




34 




36 


37 


37"x5" 




36 




37 




37 


39 


36"x6" 




54 










62; 


38"x7" 












65 


87 


40"x8" 














100 


42"x9" 














130 








FLOATING FLAPS 








3" 


— 31/2" 


— 15 


ft. 


— 1 lb. 






4" 






— 101/^ 


ft. 


1 lb. 


• 




i¥ 


>" a] 


ad I 


>" — 814 


ft. 


1 lb. 





TABLE OF RIM MEASUREMENTS AND CORRESPONDING BEAD FILLER: 

LENGTHS 





Oversize 


Rim 


Length of Bead 




Tire for Diam. at Rim Diam. 


Filler 


Rim Size 


Same Rim Tire Seat at Bead Required 


32"x3V2" 


33"x4" 


25" 


26" 


161" 


34"x3i/2'' 


35"x4" 


27" 


28" 


175" 


32"x4" 


33"x4i^" 


24" 


25" 


157" 


34"x4" 


35"x4V2" 


26" 


27" 


169" 


36"x4" 


37"x4V2" 


28" 


29" 


182" 


32"x4i^" 




23" 


261/4" 


152" 


34"x4V2" 


35"x5" 


25" 


261/4" 


161" 


36"x4%" 


37"x5" 


27" 


281/4" 


176" 




SCALE FOR CUTTING AND FITTING REUNERS 






Flat Plat 




Flat 


Flat 




Width Length 




Width 


Length! 


30"x3" 


71/2" 94" 


32"x4i^" 


11" 


107" 


30"x3i/2" 


8%" 97" 


33"x4V2" 


11" 


109" 


32"x3i^" 


8%" 108" 


34"x4i^" 


11" 


112" 


31"x4" 


101/2" 100" 


35"x4V2" 


11" 


114" 


32"x4" 


10 1/2" 105" 


36"x4i^" 


11" 


118" 


33"x4" 


10 V2" 108" 


35"x5" 


121^" 


116" 


34"x4" 


101/^" 110" 


37"x5" 


121/2" 


121" 



Length measurement allows for approximately 6 inches, 
lap at splice; slight trimming can be made on width. 
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TIRE PAINT 

Appearance is essential in returning tires to the 
owner, both for even finish on the repair and also in 
relation to color of gums. A few minutes used in 
painting both the inside and outside of the casing 
writh a good tire paint will add to the owner's ap- 
proval of the work. This paint should be applied to 
the complete tire and not in spots. Colors should be 
kept on hand to match the gums or colors used on 
the tire. The following will make a good white tire 
paint and can be shaded as required. 

Coarse Para Rubber 4 lbs. 

Lithophone 15 lbs. 

Mica 15 lbs. 

Zinc 6 lbs. 

Use gasoline as a solvent, mixing compounds first. 
"By adding more rubber, greater adhesiveness can be 
secured. 

After mixing the original white formula, it is only 
necessary to add small quantities of pigments that 
mix with gasoline to secure the proper color. These 
colors usually meet all requirements for a good non- 
jsmutahte paint. 



/ 
/ 



CHAPTER XIII 

BUSINESS METHODS 

To the repairman venturing into business for him- 
self, a few words should be said regarding starting 
and conducting his work in order to build up an 
established trade that will insure a steady volume of 
work and customers. It is better to start alone on 
small capital, rather than in partnership, unless all 
parties are experienced in the business. 

The location should preferably be on a main auto- 
mobile road or street and easy of access. Drive-in 
facilities should be provided if possible to allow 
winter changes and service. The appearance should 
be good, with window display for stock and repair 
work. 

The store should be kept in a neat condition, ar- 
ranged orderly at all times and with the repair shop 
separate from the store. In the store should be found 
only the finished article ready for the customer. 

The display windows should be changed regularly 
and should contain such items as are in seasonal de- 
mand or special articles noticeable by the user. Dis- 
plays that will cause comment are a good medium of 
advertising. Tires, accessories or good specimen re- 
pairs should always be found in the display window. 

A good tire should be selected for the use of your 
customers, as it is on this grade that your future 
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business will be built up, not on seconds or blem- 
ished goods. Always aim to sell an article that is 
serviceable in order to have return customers. Sizes 
should always be carried and a parent stock be kept 
on hand at all tifties, especially during the driving 
season. This stock should be replenished before com- 
pletely sold out. 

Should your customer demand cheap tires, Such as 
seconds, do not hesitate to tell him what may gen- 
erally be expected from such articles. In this way 
you will establich yourself in the eyes of your trade 
as conducting a square business, which is essential 
for any success. 

So-called ''second" or ''unguaranteed" tires are 
not ordinarily carried by reliable shops, as the mere 
fact that they are not fit to carry the guarantee should 
be evidence that they are not expected to deliver good 
mileage. It is not good policy to guarantee seconds, 
as this has caused the failure of many stores. Every 
effort should be used to keep the stock moving and 
to sell stock before it has been on the shelf very long. 

Sell your own tires and know them. There are 
other good tires made, so the sucscessful tire man 
will under no consideration criticise other makes or 
misrepresent them when he knows them to be good. 
Aim to get the business, in fact, under present-day 
competition, the volume is best secured by going out 
after it. Do not wait for it to come to your door. 
It is a known fact that the owner of the tire store 
can best secure outside business, unless he employs a 
salesman fully experienced in getting outside busi- 
ness. 

In making sales, do so at a profit in every case. 
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Good tires, work and salesmanship do not need a dis- 
count to every car owner in order to sell goods. The 
habit of cutting prices was the- cause of the manu- 
facturers largely decreasing the dealer's margin of 
profit in late years. Every time you reduce your 
price you acknowledge inferior quality. It is busi- 
ness suicide to sacrifice profit for volume. 

Careful attention should be given to prospective 
buyers in a card record. This should be regularly 
followed up. Repetition of business calls must bring 
results. 

"When financially able, a supply of the necessary 
tire accessories of good quality should be stocked and 
well displayed. This might include such articles as 
cement tubes, pumps, boots, flaps, patches, plasters, 
gauges, talc, chains, jacks, cores, caps, tools, reliners. 
and tire covers, all in quantity to meet the seasonal 
demand. Make the store specialize in the tire and 
rubber line if possible. Some stores make a success 
of carrying auto accessories; however, this should 
depend on the demand. 

Only the best of repair work, with expert work- 
manship and the best quality of material should be 
used. The customer will pay for good, serviceable 
i*epairs in all cases, when he finds that they hold up 
and deliver the mileage. It takes only a short time 
for tire owners to find that repair work is of poor 
quality. The appearance of the work should be cor- 
rect and uniform with the tire itself. It is the ap- 
pearance of work that first meets with the approval 
or disapproval of the user. Rough, bulging work, or 
improperly matched colors, should never be sent out 
of the shop. 
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A good tire man will, regardless of who is at fault, 
always be patient with the customer when adjust* 
ments are requested or complaints come up. Whether 
or not an adjustment is made or is forthcoming, it is 
not good business to antagonize the owner. In most 
cases the customer may know he is wrong and must 
recognize a reasonable explanation unless some fool- 
ish guarantee or promise was previously made. The 
tire man must recognize the fact that he is not in- 
fallible and must use his experience to show the 
trouble. If at fault, admit it, and stand back of it, 
especially on repair work. 

The best method of conducting a business is on a 
cash basis. Repairs should always be cash, unless 
the customer has daily work. There is no reason for 
opening a book account for small amounts. Tire 
repairs, to the average car owner, are like gasoline 
which might be of good quality ; but, when burnt up, 
he does not like to be bothered about it. In large 
towns a reliable rating association should be con- 
nected with. 

Service, whether free or not, is an asset that goes 
with every well conducted chop. This term does not 
necessarily mean that work such as changes and infla- 
tion should be done for nothing and with no mean.^ 
of return* Such service, when given free, either at 
the shop or on the road, and when done in a work- 
manlike manner, should merit the return of a tire 
user's business. Some shops have service cars that 
inflate tires, make changes and take tires and repairs 
to their customers on the road, and which also pick 
up repair work. 

Whether at the shop or not, the work should be 
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done quickly, and above all, pleasantly. A grouchy 
workman should never come in contact with your 
trade. The employees should be kept on their toes 
all the time in caring for the trade and in getting 
new business. The owner will quickly get the spirit 
and appreciate it. If you advertise service, be pre- 
pared to give it at all times. If it is not good, do- 
not use it. 

Should you employ men, secure such as have ability 
to please your trade. "When a man is productive^ 
see that he is properly taken care of in salary. If 
he cannot produce, dispense with him. All persons 
connected with your business must be honest with 
each other and also with the public. Employees who- 
are dishonest with one another will be dishonest with 
you, and if they lie, look out for them. At all times 
manage your own business. 

Adjustments on tires or repairs should be made in 
a manner that will convince an owner that you are 
pleased to have him bring the article in. If the 
customer is at fault, tell him so in an agreeable man- 
ner. After you have done this, you can still make 
a replacement repair, either at a charge to cover 
material and labor, or free if poor workmanship 
should show up. Defective material should be no 
excuse for the repairman, for cheap stock should not 
be used. Ijt should be remembered that the guaran- 
tee on a repair should be similar to a new tire 
guarantee, namely; that underinflation, overloading, 
bruises, running flat and chain abuse will affect the 
life of a repair quicker than they will a new tire and 
that a shop cannot be expected to do work over with- 
out charge when made necessary by abuse. How- 
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•ever, these causes should be explained to all customers 
. when they call for their work. 

Air should be provided for free use to the trade at 
aU times, both in the shop and at the curb. A high 
pressure should be kept up. Some shops provide a 
man to handle this service on the street. With a 
Imowledge of the business and with proper attention 
and courtesy, he can secure many tires for repair by 
bringing tire trouble to the owner's attention while 
doing his work. Charges should always be made for 
all cores, caps and small accessories used in this work. 

A certain amount of advertising and publicity 
should be given the business at regular intervals in 
order to keep the store before the attention of the 
trade and for new business. This can be done in 
several ways, it resting mostly with the repair man 
as to the best advertising methods available. Signs 
should be placed on incoming roads, and also on the 
frontage and sides of the building. An attractive 
frontage and conspicuous colors will attract business 
and direct attention. A good method is to drop busi- 
ness cards, outlining the commodities handled, in all 
■cars parked in a certain territory every day. Price 
lists should be provided and be distributed' through 
mailing lists. Many ideas will present themselves 
that will be of benefit when the expense is not too 
great. A certain percentage of the income should 
be set aside for this work in proportion to the busi- 
ness handled, and it should at all times be kept up. 

One of the most important things is that of taking 
advantage of cash discounts on payment of all month- 
ly bills. Prompt payment should always be made. 
This will never be overlooked by the man who is 
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looking forward to a successful continuance of busi- 
ness. In turn, collections should also be followed up 
as soon as past due. 

The overhead expense should always be kept within 
bounds. The quarters should not be larger than nec- 
essary for the business handled. "While the percent- 
age of profit in the repair trade is considerably 
larger than in many others, it must be remembered 
that it is in smaller amounts and there must be a 
larger volume of work to tide over the overhead 
expense for the whole year, some months of which 
are unproductive. The busy season in most locali- 
ties is short, and it is during these months only that 
the profits must be made. During busy months, every 
effort should be made to secure both local work and 
shipments. If the repair work in an outside terri- 
tory is unsatisfactory, some advertising should be 
started in that vicinity. Good competition will never 
cut down the volume of repair work and hundreds of 
repairs are available in every locality if the work is 
gone after. 

Keep continuously in touch with your trade, meet- 
ing them personally and keeping your place of busi- 
ness for them. Should a good account be lost, it 
should be looked up and the reason for the change 
found out. If due to your work, prices, or your 
employees, it can no doubt be adjusted satisfactorily. 

Changes in the business and trade should be noted 
at all times and no impression should be acquired 
that there is nothing further to be learned of the 
business, or that changes in business methods are 
not necessar>\ Tire types change annually, new 
accessories come 6n the market, and new repair- 
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methods are likely to come up to which every atten- 
tion must be given in order to keep the repairman 
at the head of the list and increase his efficiency. 
The object of this book is to supply a firm foundation 
for better development of this work, which, when 
mastered, easily makes room for the tire man's own 
ideas and others that may develop as the trade grows. 



CHAPTER XIV 

TIRE AND REPAIR SHOP GLOSSARY 

The tire repair business and trade has, like any 
other, a term of expression to describe each part, 
operation or method of handling or performing cer- 
tain work. It has been found that, in this trade, very 
few workmen have made a study of this important 
matter. They little realize that the opinion of a well 
informed tire owner, tire business man or repairman 
is formed from the application of the trade words to 
the business. 

The proper application of a term or expression re- 
ferring to an operation or transaction denotes knowl- 
edge, and is quickly noticed by the man who knows. 
In order that the new tire man, or even the workman 
with years of experience, may express himself cor- 
rectly in regard to a transaction or operation, the fol- 
lowing lists of words are arranged in the working 
order of the tire trade. 

For correct definitions covering repairs, abuses, in- 
juries, materials, types of tires, tire parts, and adjust- 
ments, the chapters covering these items should be 
referred to. 

OENEBAT. TEBMS 

Abuse. — The improper care or use of a tire. 

Adjustable. — Subject to adjustment for merit or policy 
reasons. 

Adjuster. — One who decides whether a tire is adjustable or 
to be rejected. Estimates mileage, etc. 
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Adjustment. — ^Replacement of a tire found defective, or for 
policy reasons, at a cost for the estimated unrun mileage 

Bias.— A 45 degree angle from the run of thread or grain. 
Relates to the cutting of fabric used in tires. 

Blemished. — ^Relates to a tire marred during manufacture, or 
old stock, or obsolete. 

Calender. — ^A machine with steam rolls for frictioning gums 
to fabric and for rolling gums to a required thickness. 

Carcass. — The fabric body of the tire. 

Compounds. — Drugs or materials added to rubber for wear- 
ing, curing, tempering and coloring purposes. 

Consumer. — The ultimate user or buyer of a tire. 

Curing. — An expression substituted for vulcanizing of rubber. 

. Dealer. — A seller or merchant of tires in small quantities, or 
in a small territory. 

Defective. — Imperfect materials or workmanship in tire caus- 
ing defects that put the tire out of service. 

Distributor. — ^A seller or merchant of tires in large quanti- 
ties with territory rights. 

Dry Cure. — The vulcanization of rubber in a container in 
which wet steam does not touch the article. 

Factory Branch. — ^A tire manufacturer's distributing house in 
certain territory. 

Fillers. — ^Accessories such as blow-out patches, reliners, etc., 
placed in a tire. 

Firsts. — ^A guaranteed tire. 

Friction. — Cotton fabric calendered with frictioning material. 
Friction pull denotes tension required to pull plies apart after 
vulcanizing in the tire. 

Guarantee. — The mileage basis assured by the manufacturer 
of a tire denoting that materials and workmanship are such 
as to warrant the tire running this mileage, if not abused 
knowingly or unknowingly. 

Heavy Duty. — Large pneumatic tires used on trucks, etc. 

Holland. — A thin cloth, coated with paraffine or starch, used 
for wrapping repair materials. 

Imperfections. — ^Improper material or workmanship in a tire. 

Inflation. — Placing of air in tube and case to the proper 
pressure. 

Inspection — The examination of a tire for abuse, injury or 
defect. 
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Injury. — Abuse of tire knowingly or unknowingly. Part to 
be repaired. 

Jobber. — Similar to distributor. A seller in large quantities. 

Junk. — Condition of tire when useless for further service. 

Kind.— Relates to tires being fabric, cord fabric or cable 
cord. 

Laminated. — Curing of several plies of rubber together. 

Load. — The amount of weight a tire is recommended to carry 
at the proper inflation. 

Make. — ^Refers to the name of the manufacturer. 

Merchandising. — The business of selling tires. 

Merit. — Worthy of adjustment outside for policy reasons, 
defective. 

Mileage. — The distance a tire has run or is guaranteed to 
run without abuse. 

Mis-Used. — ^Improper care and treatment of tire while run- 
ning. 

Moulded. — A kind of tire vulcanized between two complete 
moulds which lock together, usually at top of tread. 

Oversize. — Enlargement of the capacity of a tire ^/^ inch 
without increasing the diameter or circumference of the 
beads., 

Parent Stock. — Consisting of a reasonable number of all 
sizes at all times. 

Pigments. — Coloring compounds added to rubber. 

Pneumatic. — Relates to use of compressed air in a tire. 

Policy. — Method of making an adjustment when not entirely 
due to defect, or to way of conducting a business. 

Rejected. — Refusal to adjust for any reason. 

Reliner. — Filler used for reinforcing interior of tire to secure 
additional mileage. 

Repairable. — Tire in such condition as to warrant repairs at 
a cost in complarison to mileage to be received. 

Repairman,— One who repairs or vulcanizes tires. 

Resilient. — Quick acting or full of life. 

Second. — A tire not carrying any guarantee. Any tire with- 
out serial number or name is a second. 

Serial Number. — Manufacturer's number branded on side of 

tire. 

Serviceable. — A tire still in condition for mileage, either 

wnth or without repairs. 
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Size. — ^Relates to tire required for certain load. Measured 
through the diameter of the tire and tire cross section from 
bead to tread. 

Skim Coated. — Coating of frictioning material calendered 
over frictioned surface to increase thickness. Gives better 
adhesion between fabrics. 

Solvent. — A liquid used for cutting rubber for cement. 

Specific Gravity. — Denotes- the amount of compound in rub- 
ber. The higher the gravity the more compound, thereby 
being made heavier than water. The number 1 is taken as 
water. Any increase over 1 will sink; less than 1 will float. 

Tensile. — ^Relating to the strength of fabrics used in tires. 
The amount of strain necessary to bring fabric to a breaking 
point. 

Turnover. — The selling or cleaning up of a stock of mer- 
chandise. 

Type. — ^Relates to bead construction of tires as "Clincher,'* 
«S. S." or "Q. D." 

Unguaranteed. — A tire carrying no guarantee of mileage. 

Vulcanizing. — The process of curing or changing rubber by 
means of heat into a compact, resilient condition. 

Wet Cure. — The vulcanization of rubber in wet steam. 

Wrapped Cure. — Process of vulcanizing a tire with side 
flanges only and by wrapping the entire tire in place of using 
complete moulds. 

TERMS USED IN BEP AIRING TUBES 

Applying. — ^Refers to placing of valve pads, cold patches, and 
cementing of repairs. 

Backing. — An operation of putting semi -cured gum through 
the hole or injury and up against the repair from the inside. 

Beyond Repair. — Common expression denoting that a tube 
is out of service; being junk, due to running flat, or"" with nail 
holes in several places, making repairs unprofitable. Extreme 
blowouts and tears will also cause this condition. 

Beveling. — To taper or trim, to feather the edges of injury. 

Buffing. — The cleaning or roughing of all repairs or surfaces 
to which cement is to be applied. 

Cementing. — ^Applying liquid gum for uniting of rubber (raw 
or cured). 

Centering. — The placing of a valve pad in the middle of the 
tube, or the proper starting of a splice. 
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Covering.— The application of holland cloth over raw gum ot 
a repair before putting on the tube plate. This prevents stick- 
ing and also makes smooth work. 

Cracking. — Inside cracks or over-cured repairs. 

Cutting Out. — An operation used on every repair for the 
removal of torn or rough edges and to allow for insertion 
of backing to holes. Also for cutting out sections of the tube. 

Curing ar Vulcamxing. — The application of the raw gum por- 
tion of the tube repair to the hot plate. 

Edges. — ^Referring to the sides of the repair when properly 
cut away. All gum must have contact at the edges when 
filled. 

Filling. — Placing of raw gum in strips in the hole or injury 
to fill up to the thickness of the tube; usually made higher 
in the center. 

Folding. — ^Refers to turning the tube back over tube mandrel 
or to wrapping for delivery. 

Grinding. — This operation is used in many shops in place 
of bufhng the edges of holes. To bevel the edge to a feather 
point, which decreases the breaking chances of the repair^ 
Otherwise the edge would act as a hinge. Spliced edges are 
also ground down. 

Inserting. — Putting backing through holes in a tube, or plac- 
ing of a valve in the tube or through the tube hole. Would 
also apply to placing the end of a splice inside the other end^ 
and to putting in a valve core. 

Loosening. — Prying away or opening splices and old patches;, 
also to starting a rusty valve nut frozen on. 

Patching. — A term used to denote application of cold patches,, 
or cementless patches, khaki-back, etc. Refers also to air 
drying cement. 

Porous. — A slow leaking condition of a tube, due to too* 
much compound, deterioration, or abuse. 

Pressure. — ^Applies to force exerted against the repair, either 
on the tube plate, in uniting gums with tools or by slightly^ 
inflating with air in the tubes. It is an absolute essential in 
curing tubes to see that the pressure is set evenly and of 
proper tension. 

PulIing.-^Refers to pulling the splice end over after fitting- 
Reaming. — ^Valve repair by use of the valve tool on the 
threads in the valve. 
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Remaving. — An operation of taking out a valve or a tube 
from the plate. 

Replacing. — Putting back the valve or a pad in the same 
place. 

Retapping. — ^Refers to use of a valve tool on the valve for 
resetting, smoothing, etc. 

Rolling. — Operation of uniting gums or rubbers, used for 
removing air blisters and making a compact unit. 

Rounding. — This is done in all repairs to remove chances 
of further breaking. It is for this reason that the split or 
end of the repair is rounded slightly. 

Rubber Block. — ^Applied over the repair when on the plate 
to pocket the gum at the edges, while at the same time 
providing a yielding pressure as the gum softens. It is re- 
inforced with a thin wood block to give the final surface. 

Sealing. — Use of thin raw gum over the edges of a repair 
for binding purposes. Adds strength, and makes a smooth 
repair. 

Shaping. — Adding air to tube for body when splicing. Manip- 
ulation of gums to shape. 

Splicing. — The connecting or fitting of tube ends. 

Splitting. — Used in reference to cutting the valve nut with 
a chisel when frozen on. A deteriorated tube which continues 
to break from inside cracks. 

Stitching. — This operation is performed with a wheel roller 
to unite or weld gums to a unit ; also used on fabrics. 

Testing. — The inflating of a tube with air and placing under 
water in a tank to locate leaks. 

Tying. — Application of two cords around a folded tube to 
keep if compact and orderly. 

Uniting. — Operation of applying gums together and pressing 
to a unit. 

Washing. — This operation is performed on every repair by 
the application of a cloth dipped in gasoline to remove oil, 
grease, dirt, etc. 

Wrapping. — When using a mandrel, the splice is wrapped 
with cloth or old tubing for pressure until the cement is dry. 

CUTTII^G DOWN TERMS 

Bead Core. — One of the parts of tire (center of bead) towards 
which operations lead in most all repairing. 
Bead Cover. — An important fabric term that is encountered 
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in almost every repair. A chafing strip which covers and pro- 
tects the beads. 

Beyond Repair. — This expression denotes that a tire is junk 
and should not be repaired. 

Blocking Out. — An operation of cutting out the ply to be 
removed on the top of the tire after the tread is laid back. 
Acts as a guide to the section. The steps in the repair are 
started in this manner. 

Breaker. — ^A ply of tire fabric encountered whenever the 
tread is cut or removed. 

Bu£filig. — ^An operation to remove dirt, old gums, etc. Used 
on every repair. 

Center. — Denotes the middle of the tire on tread. Never cut 
a pily in the center, as a sharp knife-like edge is started. 

Cleaning or Cleanliness. — By use of buflfer or with scraper. 
The success of vulcanizing. ' 

Cushion. — ^Part of a tire. A gum encountered in making 
tread laybacks. 

Cutting. — ^Refers to all cutting of the tread or fabric in 
which aAy knife is used; in reality, splitting. 

Dampness. — A wet condition which must be eliminated before 
repairs are attempted as it means friction if allowed to remain. 

Deciding or DedLsaon. — Arriving at a conclusion of what re- 
pair is required by a certain injury or for the condition found. 

Dipping. — Refers to dipping knives in water to allow easier 
cutting or skiving. 

Drying. — Placing of damp tires in warm places to eliminate 
all moisture. 

Eliminating. — ^Action of removing all friction or injury. 

Ending. — Refers to point at which a ply stops on or around 
the bead. 

Exceptions. — Different methods of construction in tires which 
deviate from the regular run of repair work. 

Fabric. — Encountered in all 8ectit>nal repairs or inside work. 

False Beads. — ^A bead applied to straight side tires when 
used for quick detachable type. 

Feathering. — To taper fabric or gums on a slant to remove 
the hinge. 

Friction. — Any substance that will cause heat or a loosening 
of the ply, such as water, dirt, glass, nails, etc. 

Grinding. — ^Refers to the use of emery stone for removing 
or smoothing tread, or for sharpening knives. 
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Gauging. — The marking of a tire where the tread line is to 
be cut or replaced. 

Heel of Bead. — ^A part of the bead farthest from the tube 
referred to in every sectional repair. 

High Point. — The highest part of a non-skid tire. Splices 
are cut here to allow for accurate pressure when placed in the 
mould. 

Injury. — The apparent reason why a tire went out of service 
and made the repair necessary. Must be entirely eliminated 
to give service that is lasting. Merely covering the injury 
without proper stepping and rounding does not remove the 
trouble. 

Inspection. — ^Refers to looking a tire over for injury or de- 
fects to decide whether repairable, junk, or subject to ad- 
justment. 

Junk. — The condition of a tire not good for further service. 

Laybacky Single or Double. — ^Laying the tread back to expose 
the fabric in sectional repairs. 

Locating Injury. — Usually the result of an inspection, defi- 
nitely decided by probing with long probe for separated fabric 
and by pushing a fine awl through the tire to show where 
the break ends when placing a section. A break is most 
always longer on the inside of the tire than on the outside. 

Loosen. — The prying of the fabric at ends of cuts for easy 
removal, or prying staples in cable cord tires. 

Marking. — Done on outside of tread with indelible pencil 
to show start and end of splice. Side walls are also marked. 
An expert never uses a pencil on this, however. 

Measuring. — ^Refers to measurement from injury to splice 
on a certain size tire. Steps may be measured but are esti- 
mated by most repairmen. 

Mixing. — ^Refers to stirring of cements when used or made. 
Usually done in the cutting-down room. This should be done 
regularly to keep an even consistency. 

Necessary Repairs. — The work and kinds of operations re- 
quired to put a tire into either first class or temporary service. 

Neck of Bead. — A part of the tire that enters into every-day 
work when cutting down above the bead or where the side 
wall ends. Sometimes called the channel. 

Placing. — Refers to laying the tire on the work bench or 
shelf. 
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Ply. — The fabric which composes the carcass of the tire in 
layers. 

Probing. — Inserting a long blade between the plies to locate 
loose fabric. 

Salvage. — To repair a badly worn or abused tire and put 
back into service. 

Rasping. — An operation of roughing or cleaning the tire or 
tread splices with a wood or rotary rasp. 

Boughlng. — Effect of proper rasping which opens the grain 
of the rubber or the strands of fabric to allow infusion of 
cement so that it adheres or rivets to another surface of the 
same kind when cured. 

Rounding. — ^Refers to the cutting of a circular shape at the 
end of breaks. 

Scraping. — ^Refers to use of knife or scraper for removing 
soapstone, dirt, oil, etc., from places not reached by a buffer. 
Some shops scrape all repairs in place of buffing. This, how- 
ever, is tedious labor. 

Sharpening. — Grinding or sliding knives on sandstone or 
emery. 

Side Wall. — The side shell or carcass of the tire to which 
reference is made daily in cutting down. 

Splice. — The cut made in the tread, either for sectional 
layback or the edges of tread when tread patches are cut. 
Should be at angle of 45 degrees to give proper adhesion. 
If cut too long, it will feather and loosen up; if straight, would 
pull apart from the road strain. 

Spreading. — Forcing the tire apart at the beads and insert- 
ing a wood block so as to work inside. 

Skiving. — Trimming of fabric to feather edges to take out 
ridges which would hinge and later start a break. 

Slitting. — Or the cutting of fabric with a fabric or notched 
knife. 

Stepping. — The cutting of fabric or plies in widths of scale 
measurements for removing in blocks. 

Stripping. — Refers to the tearing away of parts of a tire 
from the main carcass or body. 

Toe of Bead. — Part of tire nearest tube, referred to in all 
tire repair work. 

Tread. — Outside cover of the tire, removed or laid back as 
the case may be. 
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Water. — Used for dipping knives to allow for the easy cut- 
ting of rubber. 

Weak Fabric. — A condition caused from internal friction, 
wet, oily or dirty application, or by moisture or oil absorbing 
into the carcass of the tire through holes. 

BUILDING UP TERMS 

Applying. — ^Refers to placing of ply of fabric on a tire or 
repair, also to placing of g^ms and retread bands, side walls, 
side strips, etc. 

Bias. — The 45 degree angle across the fabric; so cut to allow 
lor the strain on the tire or carcass. 

Blisters. — Pocketing or appearance of air bubbles between 
gums and fabric. Must be removed in all cases. 

Bloom. — Appearance of free sulphur or rubber due to chem- 
ical action and exposure to light and air. Raw or cured gums 
will bloom. Wash with gasoline. 

Building. — The act of constructing a tire. Refers to replac-. 
fng the materials in a repair or applying fabric to core. 

Butting. — ^Refers to placing bareback flat with ends against 
each other and stripping with cushion gum; also to fitting 
fabric when going over the bead. 

Cleaning. — The proper washing of gums, etc. 

Cutting. — Operation of cutting fabrics and gums in various 
sizes to fit a repair. 

Exceptions. — ^Referring to tires of different construction. 

Grinding. — This operation is done on the emery to smooth 
the outer surface of surplus gum. It might also refer to 
sharpening knives. 

Gauging. — The marking of side lines on the carcass to fit the 
band, using bead as line. 

Gum Stripping. — To insert or apply a narrow strip of 
cushion gum between over-laps. 

Inspecting. — ^Referring to condition of cement and kind of 
work required. 

Inserting. — ^Refers to placing of reinforcement or reliner; 
also to replacing staples in building up. 

^Lapping. — Applies to tlje width by which fabric overlap 
when connecting and also to the overlap of fabric and gums 
when applied to the repair, placing across or over points. 

Loosening. — Usually refers to forcing back the surplus gum 



TIRE AND REPAIR SHOP GLOSSARY 387 

when trimming. Applied to pulling plies apart. After once 
being stitched, plies should be recemented. 

Measuring. — The marking of fabrics and gums to be cut or 
as required for use on a repair. 

Non-Skid. — The raised or vacuum obstructions or inden- 
tures already on the tire tread, or to be made. 

Perforating. — The punching of gums, or an entire' repair, to 
remove air blisters or provide air vents while curing. 

Prodding. — Forcing of gum into one place with small screw 
driver, either to fill up or to be trimmed. 

Reinforcing. — To cover or build over or under a weak place. 

Replacing. — Applies mostly to resetting cable cord staples. 

Rolling. — Act of uniting gums or fabric under pressure with 
■a roller. 

Selvage. — The woven edges of fabrica which should always 
be cut off. 

Shaping. — Forming of gums of a repair to a neat shape for 
curing and for appearance. 

Smoothing. — The buffing or rasping of a repair to remove 
surplus materials. 

Scrap. — The gum trimmings and fabric to be saved. 

Spreading. — The insertion of blocks to keep tire open for 
inside work. 

Stitching. — Operation of uniting fabrics and gums, especially 
in places where the roller will not touch. 

Strapping. — The shaping of a tire to the mandrel by using 
scrap fabric so to hold section in place. Usually placed at 
the ends of the repair just outside the side wall cut and 
where cemented, in order to hold, yet not interfere with 
application of gums of fabrics. 

Stretching. — Pulling of fabrics as they are being applied 
and stitched in order to take out slack. 

Surplus. — Any gums that require trimming. 

Trimming. — Operation of cutting away all surplus material; 
may be termed "smoothing." 

Uniting. — Placing of raw arid adhesive gums together by 
stitching or rolling. 

Washing. — Use of gasoline and cloth to remove dirt, grease, 
bloom, etc., from gum and fabrics. 
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Cubing and steam tebms 

Appl3ring. — ^Refers to placing pads, face cloths, or soapstone 
in a repair. 

Blisters. — A porous condition of rubber after curing, due to 
insufficient pressure. 

Blowing. — The expansion of a repair after cure, caused from 
moisture. 

Blowing Off. — Refers to the opening of pet-cocks or drains 
to let out air and water. 

Bringing-Up. — Increase steam slowly until a certain temper- 
ature or pressure is obtained. 

Buckling. — The forming of a ridge or buckle inside the tire 
or along the side wall. Caused by too great a clamp pressure 
forcing the walls down to a ridge or buckles. Improper pad- 
ding will also cause this condition. 

Cementing. — Usually applies to applying patching cement 
when placing an impression pad. Patching cement loosens 
up with heat and can be taken off. 

Circulatian. — The free passing of hot steam through the 
moulds to give proper heat. 

CJl^mrping. — Using of clamp to hold bead moulds to tire, 
or applying pressure with mould clamp. 

CleaiJ^ng. — Refers to sand-papering moulds. Generally done 
daily. 

.Coi^t^ners. — Any receptacle for holding gums to a certain 
shapq.un^er pressure. 

Cove^ng. — ^Placing of cloth over a repair to stop burning. 
Called ".)ieat cloth." 

Curing. — The vulcanization of raw gums in tire repairs. 

Grinding. — Done on the emery stone to take off high or 
rough ^ots when cured. 

Dusting. — The shaking of soapstone or mica on repairs and 
moulds to prevent sticking. 

Inserting. — The placing of a bag in tire. 

Leaking. — Escape of air from bags or bad steam connections. 

Measuring. — Taking the length or size of a repair. 

Overcure. — ^Vulcanizing for too long a period or at too high 
a temperature, causing a hard or brittle condition of the gum 
or rubber. 

Padding. — The placing of plies of fabric from old tires or, 
in some cases, using flaps at the bead to take up the space 
left from too small a bag. 
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Pet-Cocks. — ^A sihall valve used for allowing the escape 
of steam and water. 

Pocketing. — The trapping of water or air in pipes or moulds, 
stopping circulation and heat. 

Porous. — ^A soft or blistered condition of rubber, mostly 
due to improper pressure. 

Pressure. — The application of force against the surfaces of 
a repair. It forms the materials to a solid unit. Must be 
exact in all rubber work. 

Reducing. — ^Refers to pressure regulating valves, or time 
of cure. 

Replace. — Applied mostly to putting tires back in mould 
when undercured or buckled. 

Removing. — Covers the taking of tires from mould, or the 
coil from retreads. 

Ridging. — Similar to buckling when the clamp is too tight. 
Also due to using too long an air bag which forces tires into 
the ends of moulds. 

Set-Up. — The operation of making a tire ready to go into 
the mould or kettle by using bag, pad, bead moulds, impression 
pad, etc. 

Smoothing. — The finishing of a repair by grinding or rasping 
to remove high spots and surplus rubber. 

Surplus. — Appearance of gum over-flow on a repair. 

Tapping. — ^Refers to lightly hitting a sticking bead mould 
with a rubber mallet. 

Temperature. — The degree of heat in steam required for cur- 
ing- 
Test. — Forcing a sharp object into the tire to learn of an 
under- or over-cure of the gum. 

Time. — The length of a cure required for vulcanization of 
material in a repair. 

Trapping. — ^Refers to water which is clogging and stopping 
the circulation of steam. 

Trimming. — ^Removing all surplus rubber from a repair. 

Under-Cure. — Due to insufficient vulcanization causing a 
soft condition of the gum. 

Vacuum. — A condition caused by steam equalizing and stop- 
ping complete circulation. Open pet-cocks to remedy. 

Wrapping. — The winding of strips of cloth about a retread 
for pressure. 
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CHANGING AND SEBYICE TEBMS 

Appljnng. — ^Refers to placing case on rim, also to putting 
rim on wheel. 

Centering. — ^The placing of a tube in case with flap properly 
set in under the beads. 

Changing. — Term used in replacing or re-arranging tires, 
tubes, or rims. 

Emergency. — In temporary service, the setting up of an old 
case with blowout patch, lace-on boot or otherwise. 

Inserting. — ^Placing of tube in case or putting in new valve 
core. 

Forcing. — The pressing of a tire onto the rim or the rim onto 
a wheel when tight. 

Inflating. — ^Putting air in tires to proper pressure. 

Loosening. — ^Refers to removing rim plate, locking devices 
or lock rings, also to tapping rim from wheel when stuck. 

Lubricating. — The application of soapstone, talc or mica 
in small quantities in the case to keep tube from sticking. 
Never use too much. 

Pinching. — The squeezing of the tube against the rim or 
bead of case when applying a clincher. Cases of improper 
insertion in case on other tires. The flap poorly inserted will 
cause the same trouble. 

Pressure. — The number of pounds of air carried by a tire. 

Protect. — ^Referring to improper applying of tubes without 
flaps or to using rims with holes from lost lugs which allow 
blowing out the tube. Also to covering breaks, etc. 

Raising. — Application of a jack under the axle or spindle 
to elevate the wheel from ground. 

Removing. — Taking a rim from the wheel, a case from the 
rim or a tube from the case; also to taking extra from tire 
holders on car. 

Soap-Stoning. — Same as lubricating. 

Tapping. — Or hammering the rim to remove when stuck, 
and to remove rim parts. Also to apply tire on the rim and 
rim on the wheel. 

Testing. — The gauging of tire inflation to the proper num* 
ber of pounds of air. 

Set-Up. — The complete assembly of a tire unit ready for use^ 



CHAPTER XV 

TRADE DIRECTORY 
TIRE COMPANIES 

Showing commodities handled or manufactured. 
Refer to numbers opposite to show following lines 
handled or class of business. 

1. Factory branches in large cities in various 
states. 

2. Dealers, distributors or dealers in large cities 
in various states. 

3. Manufacturers of solid tires. 

4. Repair materials. 

5. Tire accessories. 

6. Repair tools. 

7. Equipment. 

8. Boots or raincoats. 

9. Mechanical mould goods. 

Cord 

Fab- Cable 
Fabric ric Cord Other 
Tires Tires Tires Tubes Commodities 
Acme Rubber Co., Tren- 
ton, 1^. J ♦ ♦ • • 9 

Ajax Rubber Co., Inc., 

Trenton, N. J * ♦ • • 1-2-4-5 

Amazon Rubber Co., Ak- 
ron, Ohio * ♦ • 2-4-5 

American Rubber & Tire 

Co., Akron, Ohio * * ♦ 2-4-5 
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Cord 

Fab- Cable 
Fabric ric Cord 



Other 



Ti 



Archer Cord Tire Co., 

Minneapolis, Minn . . 
Armstrong Rubber Co., 

Garfield, N. J 

Batavia Rubber Co., Ba- 

tavia, N. Y 

Beacon Tire Co., Bea- 

cdn, N. J 

Bergougnan Tire Co., 

New York City 

Boone Tire & Rubber 

Co., Sycamore, 111 

Braender Rubber Tire 

Co., Rutherford, N. J. 
Brunswick Balke Col- 
lender Co., Chicago, 

111 

Bucyrus Rubber Co., 

Bucyrus, O 

Carlisle Tire & Rubber 

Co., Carlisle, Penn . . . 
Century Plainfleld Tire 

Co., Plainfleld, N. J.. 
Columbia Tire & Rub- 
ber Co., Columbia, O.. 
Continental Rubber 

Works, Erie Pa 

Converse Rubber Shoe 

Co., Maiden, Mass 

Curtis Tire & Rubber 

Co., Muskegon, Mich. 
Delion Tire & Rubber 

Co., Trenton, N. J 

Diamond Rubber Co., 

Akron, Ohio 

Double Fabric Tire Co., 

Auburn, Ind 



es Tires Tires Tubes Commodities 



o 



« 



2-4-9 



1-2-4-5-9 



1-3-9 



2-3 



1-2-4-5-9 



2-3-9 



« 



2-4-5 



2-5 
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Cord 

Fab- Cable 
Fabric ric Cord Other 

Tires Tires Tires Tubes Commodities 

Dreadnaugbt Tire & 
Rubber Co., Balti- 
more, Md * * 

Dry Climate Tire Mfg. 
Co., Awada, Cal * * 2 

Dural Rubber Corp., 
Flemington, N. J * .. -^"^ 

East Palestine Rubber 

Co., East Palestine, O. ♦ * 2 

Empire Rubber & Tire 

Co., Trenton, N. J... * * 9 

Falls Rubber Co., Cuya- 
hoga Falls, Ohio * * * 2 

Federal Rubber Co. of 
111., Cudahy, Wis.... ♦ ♦ * 1-2-4-5-9 

Firestone Tire & Rub- 
ber Co., Akron, Ohio. * * * 1-2-3-4-5-6-7-9 

Fisk Rubber Co. of N. 

Y., Chicopee Falls... ♦ • * 1-2-3-4-5-6-7 

G. & J. Tire Co., New 

York City ♦ * * 

General Tire & Rubber 

Co., Akron, Ohio.... ♦ * * 2-3-4-5-6-7 

Gillette Rubber Co., 

Eau Claire, Wis ♦ ♦ ♦ 1-3-8 

Globe Rubber Mfg. Co., 

Trenton, N. J ♦ * 

Goodrich Rubber Co., B. 

F., Akron, Ohio • ♦ • ♦ 1-3-4-5-6-7-8- 

boots-9 

Goodyear Tire & Rub- 
ber Co., Akron, Ohio. » ♦ ♦ 1-2-3-4-5-8 

boots-9 

Gordon Tire & Rubber 

Co., Canton, Ohio • • ♦ 2 

Hamilton Rubber Mfg. 

Co., Trenton, N. J... * ^ 
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2-3-4-7-boot8 



1-4-5 



Cord 

Fab- Cable • 
Fabric ric Cord Other 

Tires Tires Tires Tubes Commodities 
Haynes Rubber Co., 

Winston & Salem, 

N. C ♦ 2 

Hardman Tire & Rub- 
ber Co., New Bruns- 
wick, N. J ♦ 

Hartford Rubber Works 
Co., Hartford, Conn,. * 

Hawkey e Rubber Co., 
Des Moines, Ipwa * 

Hendrie Rubber Co., 
Torrance, Cal ♦ 

Hood Tire Co., Corp., 
Watertown, Mass. . . • 

Howe Rubber Co., Inc., 
New Brunswick, N. Y. • 

India Tire & Rubber 
Co., Akron, Ohio ♦ 

International India 
Rubber Corp., South 
Bend, Ind ♦ 

Kelley-Springfleld Tire 
Co., Cleveland, Ohio.. < 

Knight Tire & Rubber 
Co., Canton, Ohio ♦ 

Kokomo Rubber Co., 
Kokomo, Ind • 

Lancaster Tire & Rub- 
ber Co., Columbus, O. ♦ 

Lee Tire & Rubber Co. 
of N. Y., Inc., Consho- 
kocken. Pa * 

Liberty Tire & Rubber 
Co., Green Bay, Wis. . • 

McCreary Tire & Rub- 
ber Co., Indiana, Pa. . 

McGraw Tire & Rubber 
Co., East Palestine, O. 



« 



2-3 



2-3-4 



2-4-5 



2-5 



1-2-3 
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Cord 

Fab- Cable 
Fabric ric Cord 
Tires Tires Tires 
Mansfield Tire & Rub- 
ber Co., Mansfield, O. 
Marathon Tire & Rub- 
ber Co., Cuyugha, O . . 
Mason Tire & Rubber 
Co., Kent, Ohio 

Michelin Tire Co., Mill- 
town, N. J 

Miller Rubber Co., Ak- 
ron, Ohio 

Mohawk Rubber Co., 

Akron, Ohio 

National Rubber Co., E. 

Palestine, Ohio 

Nebraska Tire & Rubber 

Co., Omaha, Neb . . 

N e e d h a m Tire Co., 

Charles River, Mass. 
New Castle Tire Co., 

Makingtown, Pa 

Norwalk Tire & Rubber 

Co., Norwalk, Conn . . . 
Ohio Tire & Rubber Co., 

Mansfield, Ohio 

Peerless Tire & Rubber 

Co., Green Bay, Wis.. 
Pennsylvania Rubber 

Co., Jeanette, Pa 

Pharls Tire & Rubber 

Co., Newark, Ohio. . . 
Polack Tii;e & Rubber 

Co., Bridgeport, Conn. 
Portage Rubber Co., 

Barberton, Ohio ♦ 

Quaker City Rubber Co., 

Wissinoming, Pa. ... ♦ 
Racine Auto Tire Co., 



Other 
Tubes Commodities 




2 




2-4-5 




2-3-4-8 
Raincoats 




1-4-5 




1-3-4-5 




1-2-4-5 




2 




• 

2 




2 




2 


• 


2 


« 




« 


2-5 


« 


9 


« 


2 




1-3 


« 


1-2-4-5-9 


« 


1-2-9 
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Cord 

Fab- Cable 
Fabric ric Cord Other 

Tires Tires Tires Tubes Commodities 



Racine, Wis * 

Racine Rubber Co., Ra- 
cine, Wis ♦ 

Republic Rubber Co., 

Youngstown, Ohio . . 
Revere Rubber Co,, New 

York City 

Samson Rubber Corp., 

Compton, Cal 

Smith Tire Co., Utica, 

N. Y 

Standard Four Tire Co., 

Keokuk, Iowa 

Star Rubber Co., Akron, 

Ohio 

Sterling Tire Corp., 

Rutherford, N. J 

Swinehart Tire & Rub- 
ber Co., Akron, Ohio. 
Ten Broeck Tire Co., 

Louisville, Ky 

United States Tire Co., 

New York City 

Victor Rubber Co., 

Springfield, Ohio .... 
Vulcan Rubber Co., 

Oril Pa 

Woodward Mfg. Corps., 

Niagara Falls, N..Y. . 






« 
• 
• 
• 



2-4-5 

2-4-5-8-9 

1-3-8-9 



4 

2 

2 

2 

1-3 

2-3 

2-3 

1-2-3-4-5-7-8-9 

1-3 

2-3 



VULCANIZING EQUIPMENT COMPANIES, 

SH0WII70 COMMODITIES MADE OB CABRIED. 

Akron Rubber Moulds, en bloc and single, for gas 
Mould & Mach. boilers, oil burners, large boilers, bead 
Co., Akron, Ohio, moulds, reducing shells, force feed 

system, tube plates, inside arms, re- 
tread moulds, en bloc, patch vulcaniz- 
ers, retread kettle, coil boiler, gas 
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boiler, gasoline burners, pressure regu- 
lating valves, retread coils, tire rollers, 
mandrels, buffers, compressors, air 
tanks, rotary rasps, splicing mandrels, 
gas controller, tube defiater, repair 
tools, bicycle tire vulcanizer, inch and 
up. (Mould capacity all measures % 
inch ending, taking the one-half and 
next full size, mould sizes range from 
214 to 10 inches.) Air bag system on 
sectional vulcanizers. 
Anderson Steam Two cavity portable outfit, gasoline 
Vulcan. Co., In- burner, two place attached sizes cured 
dianapolis, Ind.. from 3 inches to 5^2 inches. Block 

system. 
Arthur Vulcanizing Boot vulcanizer to which moulds 
Mach. Co., War- from 3 inches to 5 inches can be added, 

ren, Ohio combination plant, tools, etc. Air bag 

system. 
Auto Tire and Vul- Moulds en bloc and single, for port- 
c a n i z i n g Co., able coil boilers, gas burners and large 
Lowell, Mass.... boilers, bead moulds, bead spacers, re- 
ducing shell, tube plates, retread 
moulds (single), patch vulcanizers, 
kettles (three sizes), gasoline burners, 
pressure regulating valves, retread 
coils, tire roller, building mandrels, 
blocks and cores, buffers, grinders, 
compressors, air tank, rotary rasps, 
splicing mandrels, gas controller, re- 
pair tools. (Moulds measure in Vi- 
inch sizes, taking next even half size 
tire to 8 inches.) Air bag system. 
Craft Vulcanizing Five mould en bloc system, bead 
Co., St. Paul, mould, "C" clamp, takes each size tire 

Minn singly from three to five inches, tube 

plate, building mandrels, and tools. 

Air bag system. 

Miller, Chas. E. Moulds, en bloc and single, portable 

(Anderson Rub- to use with either gas burner, oil 

her Works), An- burner or large , boiler, bead mould, 

derson, Ind force bead system, tube plate, inside 
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arms, retread moulds en bloc and sin- 
gle, patch Yulcanizers, side wall vul- 
canizers, retread kettle (three sizes), 
coil boiler, gas burner, gasoline burner, 
large boilers, pressure regulating 
valves, force feed pump, retread coils, 
tire rollers, building mandrels, blocks 
and cores, buffer, grinder, compressors, 
rotary rasps, splicing mandrels, gas 
controller, tube deflator, boot vulcan- 
izer, repair tools and bicycle tire vul- 
canizers, inch and up. (Moulds range 
from 3 to 7 inch tires. The cross meas- 
urement of moulds found In l^, ^ and 
% inch sizes.) Air bag system. 
Shaler Co., C. A., Inside arms, patch yulcanizer, build- 
Waupon, Wis. . . . ing mandrels, repair tools for use on 

wrapped system. 
Superior Vulcaniz- Single moulds for gas burner, tube 
ing Co., Roches- plate, gas or gasoline burner. (Sizes 

ter, N. Y. in three moulds for 3 inch, 3^ and 4, 

and 4^ and 5). Block system. 
Tire Repair Equip- Single moulds for gas burner and 
ment Co., Apple- large boiler bead moulds, tube plates, 

ton, Wis single retread moulds, patch and side 

wall Yulcanizers, gas burners, gasoline 
burners, tire rollers, buffers, grinders, 
rotary rasps and repair tools. Moulds 
cure from l^^ to 6 inches. Solid pad 
system. 
Vanderpoll Com- Portable moulds on frame, bead 
pany, Springfield, moulds, gas or gasoline burners, tube 

Ohio plates, single retread moulds, inside 

arms,, grinders, compressors, rotary 
rasps, building mandrels, and tools. 
(Moulds measure 94-inch ending, tak- 
ing half and next even size, range from 
21/^ to 5-inch tires.) Air bag system. 
Western Tire & One-third circle retreading mould 
Rubber Works, for use on oil burner, gas burner. Dry 

Chicago, 111 cure sand bag method and special 

aluminum matrix for non-skid designs. 
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Two sizes, made to take tires from 3; 

to 5 inches. Moulds, boilers, tools, etc 

Williams Foundry Cavities, single and eij bloc for oil 

& Machine Co., and gas burners or large boiler use^ 

Akron, Ohio. .... bead moulds, spacers, reducing shells,. 

force feed system, tube plates, inside 
arms, retread moulds, patch vulcan- 
izers, retread kettles in three sizes, oil 
burners, gas burners, large boilers for 
coal or gas, steam traps, pressure regu- 
lating valves, retread rims, rings and 
coils, force-feed pump, tire rollers,, 
building mandrels, blocks and cores, 
buffers, grinders, compressors, air 
tanks, rotary rasps, splicing mandrels,, 
gas controllers, tube deflaters, repair 
tools and miscellaneous equipments. 
(Mould capacities all measure %-inch< 
ending, taking ^ and y^ inch size; 
mould sizes range from bicycle tires to> 
10-inch heavy duty. Air bag system onu 
sectional cavities. Sand bag, dry cure 
system on retreader.) 
Zweebell Retread- One-third circle retreading moulds 
ing Co., Milwau- en bloc or single from l^k to 5 inch 

kee, Wis tires, gasoline burner, dry cure sand 

bag method. 



INDEX 

A 

Abuses 47 

Abuses, results and repairs required. 51, 66 

Abuses, tube 325 

Assessories, repair €8 

Adjustments 47, 61 

Adjustments, defects responsible for 64 

Adjustment, tube defects 325 

Air bag 206 

Air bag, endless 276 

Airplane tire, cost table for 362 

Arm, inside 263 

Arm, set up on 234 

B 

Bags, air 206 

Bag, air, endless <. 276 

Bags, nu-rebuilding 226 

Bags, sand 234 

Bag, steam 277 

Bead, construction of 105, 165 

Bead moulds 261 

Bead, recovered, cable cord tire 196 

Bead, recovered, cord fabric tire 179 

Bead, recovered, fabric tire 143 

Bead section, cable cord tire 196 

Bead section, cord fabric tire 179 

Bead section, curing of 220 

Bead section, fabric tire 144 

Bead spacers 262 

Benches, shop 295 

Bicycle tires, single tube 341 

Blocks 234, 2g0 

Blow-out patches, inserting 153 

Blow-out patches, making 153 

Blow-out patch, table of sizes 366 

401 
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Boilers, shop 204, 251 

Breaker, definition 35 

Breaking of crude rubber 13 

Brusher 277 

Buffer 277 

Buffing 99 

Building up, cord fabric tire 166 

Building up, fabric tires 109 

Building up, terms used in 386 

Building up, tools for 88 

Burners 256 

Burner, gas and gasoline 203 

Business methods ; 369 

C 

Cable cord repairs 182 

Cable cord repairs, cost table for 362 

Cable cord tire, bead section 196 

Cable cord tire, cord separation 195 

Cable cord tire, inner cord section 186 

Cable cord tire, lining patch 198 

Cable cord tire, outer cord section 188, 189, 191, 192 

Cable cord tire, puncture patch 199 

Cable cord tire, rebuilding 185 

Cable cord tire, recovered bead 196 

Cable cord tire, recovering 186 

Cable cord tire, replacing staples 199 

Cable cord tire, rerun side wall 196 

Cable cord tire, retread 186 

Cable cord tire, side wall patch 198 

Cable cord tire, tread patch 198 

Cable cord tire, tread section^ 198 

Calendering rubber 16 

Capacities, mould 220 

Capacities, tire 42 

Carcass, definition '. 35 

Cavities 258 

Cement, repair 76 

Cementing, fabric tires 101 

Cloths, face 209 

Coils, retread 276 

Compounds 17 

Compressor 278 

Cord fabric repairs 162 

Cord fabric tire, bead section 179 
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Cord fabric tire, building up 166 

Cord fabric tire, complete section 170 

Cord fabric tire, complte seection, cost table 361 

Cord fabric tire, complete section, heavy duty type... 173 

Cord fabric tire, cutting down 163 

Cord fabric tire, inside section 178 

Cord fabric tire, rebuild 167 

Cord fabric tire, rebuilt side 179 

Cord fabric tire, recapping 169 

Cord fabric tire, recovered bead 179 

Cord fabric tire, recovering 169 

Cord fabric tire, reinforcement 181 

Cord fabric tire, reliner 181 

Cord fabric tire, rerun sidewall 179 

Cord fabric tire, retread 169 

Cord fabric tire, retread, cost table. \ 353 

Cord fabric tire, side section in 178 

Cord fabric tire, side wall patch 181 

Cord fabric tire, three-quarter section 177 . 

Cord fabric tire, tread patch 181 

Cord fabric tire, tread patcH and boot reinforcement.. 180 

Cord fabric tire, tread section 179 

Cord separation, cable cord tire 195 

Cord tire (see Cord fabric or Cable cord). 

Cords, repairs to individual 183 

Cores 280 

Cores, set up of 234 

Cotton 23 

Curing 200 

Curing, heat and steam pressure > ^ . . 216 

Curing, information for 214 

Curing, repairs 219 

Curing, retread 218 

Curing, retread, set up for 236 

Curing, setting up for 221 

Curing, terms used in 388 

Curing time, table for 217 

Curing tires in manufacture 32 

Curing tools 90 

Cushion, definition 35 

Cutting down, cord fabric tire 163 

Cutting down fabric tires 96 

Cutting down, terms used In 382 

Cutting down, tools for 85 

Cutting materials, scale for 114 
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D 

Defects, adjustment for 64 

Dry cure retreading 239 

Dry cure time 219 

E 

Electrical retread equipment 276 

Equipment, shop 247 

Fabric 23 

Fabric, repair 70 

Fabric tire repairs 96 

Fabric tire, bead section 144 

Fabric tire, boot reinforcement, bias cut 157 

Fabric tires, building up 109 

Fabric tire, cojuplete section, cost table 354 

Fabric tires, cuttiqg down 96 

Fabric tires, inside section 138 

Fabric tire, Inside section, cost table 357 

Fabric tires, rebuilding 115 

Fabric tires, rebuilt side 142 

Fabric tires, recaping 126 

Fabric tires, recovering bead 143 

Fabric tires, recovering 118 

Fabric tire, reinforcement 148 

Fabric tire, reinforc iment, ply off with boot 154 

Fabric tire, rerun side wall 143 

Fabric tires, retread 120 

Fabric tire, retread, cost table for 352 

Fabric tires, section 128 

Fabric tire, section, outer fabric layback 155 

Fabric tire, side wall patch ; 147 

Fabric tires, side section . , 137 

Fabric tire, side section, cost table.*. 356 

Fabric tires, three-quarter section 135 

Fabric tire, three-quarter section cost table 355 

Fabric tire, tread patch in 146 

Fabric tire, tread patch with boot reinforcement 157 

Fabric tire, tread section 145 

Face cloths 209 

G 

Gas or gasoline burner 203 

Government specifications 33 

Guarantee, standard form of 49 

Gums, repair 68 
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H 

Weat, relation to pressure 216 

Holes, tube repair 331 

I 

Inflation 302 

Inflation, heavy duty sizes > 43 

Injuries 47 

Injuries, results and repairs required 51,56 

Injuries, tube 325 

Inner cord section, cable cord tire 186 

Inside arm 263 

Inside section, cord fabric tire 178 

Inside section, curing of 220 

Inside section, fabric tire 138 

K 
Kettles, retread 268 

L 
Lining patch, cable cord tire 198 

M 

Mandrels, building and splicing 285 

Manufacturers, directory of 391 

Mastication of rubber 15 

Materials, cutting, scale for 114 

Materials, repair 68 

Materials, repair, care of 72 

Materials, repair, cutting of 73 

Materials, repair, list of 78 

Materials, shop 294 

Materials, tube repair 327 

Material, weights of in repairs 349 

Material, weight tables for 364 

Metric sizes compared with American 46 

Mixing mills for rubber 16 

Motorcycle tires , 160 

Moulds 258 

Moulds, bead 261 

Mould, capacities of 220 

N 

Non-skid, retreading of 245 

Nu-rebuilding steam bags 226 
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o 

Outer cord section, cable cord tire 188, 189, 191, 192 

Oversize, capacity of 42 

Oversize, explanation of 41 

Owner, information for tire 315 

P 

Pads 209 

Paint, tire • 368 

Patch, blow-out, inserting , 153 

Patch, blow-out, making 153 

Patch, blow-out, table of sizes 366 

Patch, lining, cable cord tire 198 

Patch, puncture, cable cord tire 199 

Patch, side wall, cable cord tire 198 

Patch, side wall, cord fabric tire 181 

Patch, side wall, fabric tire 147 

Patch, tread, cable cord tire 198 

Patch, tread, cord fabric tire • 181 

Patch, tread, cost table 359 

Patch, tread, fabric tire 146 

Patch, tread or side, curing of 220 

Patch vulcanizers 267 

Plates, tube 265 

Plies of fabric 36, 103 

Plies, ending at bead, cord tire 165 

Plies, ending at bead, fabric tire 105 

Pneumatic tires 27 

Pressure, relation to heat 216 

Pump, air 278 

Puncture patch, cable cord tire 199 

R 

lUsp, rotary 280 

Hebuild, cable cord tire 185 

Hebuild, cord fabric tire 167 

Hebuild, cost table for 363 

Rebuild, curing of 219 

Hebuild, fabric tires 115 

Bebuilt side, cord fabric tire 179 

Rebuild side, fabric tire 142 

Recapping, fabric tires 126 

Becapping, cord fabric tire 169 

Records, accounting 343 

Recovered bead, cable cord tire 196 
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Recovered bead, cord fabric tire 179 

Recovered bead, fabric tire 14S 

Recovering, cable cord tire 18$ 

Recovering, cord fabric tire 169 

Recovering, fabric tires 118 

Reducing shell 262 

Reinforcement, cord fabric tire 180, 181 

Reinforcement, cost table 360 

Reinforcement, curing of 229 

Reinforcement, fabric tire. 148, 154 

Reliner, cord fabric tire 181 

Reliner, cost table for 363 

Reliner, curing of . . .' 219 

Reliner, cutting and fitting scale 367 

Reliner, inserting 152 

Reliner, making ; 159 

Repair, cable cord tire < 182 

Repair, cement for 76 

Repair, cord fabric tire 162 

Repair, cord tire 162 

Repair, cost for 349 

Repair, data on 343 

Repair, fabrics for 79 

Repair, fabric tire 96 

Repair, gums for 68 

Repair, materials for 68 

Repair, materials, list of 78 

Repair, pneumatic, kinds of 57 

Repair, pneumatic, list of 69 

Repair, required for injuries and abuses 51, 56 

Repair, required by tube injury 325 

Repair, tools for ' 82 

Repair, tube 327 

Rerun side wall, cable cord tire 19$ 

Rerun side wall, cord fabric tire 179 

Rerun side wall, curing of 229 

Rerun side wall, fabric tire 143 

Retread, cable cord tire 18$ 

Retreads', coils for 276 

Retread, cord fabric tire 169 

Retread, cord tire, cost table 353 

Retread, curing of 218 

Retread, curing set up 236 

Retread, dry cure method 239 

Retread, electrical equipment for 27$ 

Retread, fabric tires 129 
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Retread, fabric tire, cost table for 352 

Retread, kettles for 268 

Retread, non-skid work in 245 

Retread, rims for 274 

Retread, rings for 275 

Rims 305 

Rim measurements, table of 3b7 

Rims, retread 274 

Rings, retread 275 

Roller, tire / 279 

Rubber, grades of 11 

Ruboer, production of 9 



Sand bags .^ 234 

Sea Island cotton ." 23 

Section, bead, cable cord tire 196 

Section, bead, curing of 220 

Section, complete, cord fabric tire 170 

Section complete, cord fabric tire, heavy duty 173 

Section, complete, cord fabric tire, cost table 361 

Section, complete, curing of 220 

Section, complete, fabric tire 128 

Section, complete, fabric tire, cost table 354 

Section, inner cord, cable cord tire 186 

Section, inside, cord fabric tire 178 

Section, inside, curing of 220 

Section, inside, fabric tire 138 

Section, inside, fabric tire, cost table ^ 357 

Section, outer cord, cable cord tire 188, 189, 191, 192 

Section, outer fabric layback, fabric tire 155 

Section, reinforcing in fabric tires 133 

Section, side, cord fabric tire 178 

Section, side, fabric tire * 137 

Section, side, fabric tire, cost table 356 

Section, three-quarter, cord fabric tire 177 

Section, three-quarter, fabric tire 135 

Section, three-quarter, fabric tire, cost table 355 

Section, tread, cable cord tire 198 

Section, tread, cost table 358 

Section, tread, curing of 220 

Separation, cord, cable cord tire 195 

Service 299, 369 

Service, road 312 

Service, terms used in 390 

Service, tools for 92 



